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FIG. 1. VIEW OF TUOLUMNE RIVER, SHOWING LA GRANGE DAM AND CANALS. 


(Modesto canal and wasteway at left; Turlock canal and wasteway in right foreground; La Grange Water & Power Co.’s canal and wasteway inr 


river system. These streams have steep slopes ferent conditions. Their cross-s 


Discharge Measurements aud Formulas for throughout the greater part of their courses in Fig. 5, together with those " ther 
Some Large Overflow Dams.* They have also a regular late-spring and early dams for which discharge measurements exist 

By W. F. MARTIN,+ Assoc. M. Am. Soc. C. E. summer rise, resulting from melting snow. On In order to use these dams for determining 
account of their great fall and the quantity the flood flow of Tuolumne and Merced rivers 
and seasonal distribution of their flow, they are and in order to throw some light, if possible, 
of great importance commercially, chiefly for on the proper coefficient of discharge to be used 
power and irrigation. for such types, a special effort has been made 
In the foothills permanent gaging stations to rate them by means of the regular gaging 
have been established on all these streams by stations in the rivers. During the last four 
the U. S. Geological Survey. Every year dis- years, therefore, whenever current meter gagings 


Because of the very few experimental data 
bearing on the subject of discharge over actual 
dams remarkably little is definitely known con- 
cerning the coefficients that should be applied 
to different types of overflow dams used as weirs. 
Yet it is probably well within the truth to say 
that Francis’ formula for sharp-crested weirs, 
or some other sharp-crested weir formula, is 
well-nigh universally used in computing the 
discharge over various types of dams. This is 
true despite the fact that many experiments in- 
dicate that any particular formula has but a 
limited range and is not applicable to conditions 
other than those under which it was derived. 
The following data bear directly on the subject, 
and they are presented with the hope that they 
will prove interesting and useful to hydraulic 


charge measurements are made on each stream of each river were made, the head on the dam 
in sufficient number to determine the station was read simultaneously, and the measured dis- 
rating curve. Because most of the streams charge, corrected for diversion and leakage, was 
have channels that shift more or less, gagings used as the flow over the dam under the ob 
must necessarily be continued from year to year served head. In this way 25 measurements of 
to insure good results. It becomes very de- the flow over the La Grange dam have been 
sirable, therefore, to utilize existing permanent made, with heads ranging as high as 7 ft. and 
dams for measuring the discharge, if they are discharges as great as 17,000 cu. ft. per sec. 
of such a type as to permit of being rated. Likewise ¢ 
Particularly are such structures useful in de- Merced Dam have been made, with heads rang 
onitlineesn termining the flow during floods and winter ing as high as nearly 4 ft., and discharges as 
: ie freshets, which are often very severe and of great as 11,400 sec. ft The type of dam, the 
CALIFORNIA STREAM GAGINGS.—From short duration. conditions existing at each, and the method of 
June, 1906, to November, 1909, the writer was On two streams of the San Joaquin system, determining a rating equation from the meas 
identified with the stream-gaging work of the jormanent overflow dams of concrete-masonry urements, are considered in the following para 
U. S. Geological Survey in California, and in exist near the gaging stations. One of these graphs. 
the regular course of his work made numer dams is in the Tuolumne River about 1% miles LA GRANGE DAM.—This dam has a height 
ous gagings of practically all the streams of  aphove the town of La Grange, opposite which is of 129 ft. above the lowest point of bed rock. 
the State, thus acquiring much first-hand in- the current-meter gaging station. It is shown It has a top width of 11 ft. and a bottom width 


formation concerning their general characteris- by two views, Figs. 1 and 2. It is a high of approximately % ft. The upstream edge 
tics and regimen of flow. diversion dam. 
The principal California streams rise in the 


> measurements of the flow over the 


spanning the river between al- of the crest is curved to a radius of 3 ft., 
‘ 


‘ 
ft., 


most vertical rock walls extending far above its and the downstream edge to a radius of 1 
Sierra Nevada, in the eastern part of the State, crest. It is curved upstream in plan and has’ the two curved surfaces being joined by a 


and flow westward into the Great Valley where an ogee section. The other dam, Figs. 3 and _ practically horizontal crest several feet in width 

they join the Sacramento or the San Joaquin 4, is in the Merced River at Merced In plan the dam is curved upstream to a radius 

ag : 7 ; : 7 alls abc % iles be y e raging of 300 ft., and i as a lengt f 336 ft. at the 
*The data included in this article were collected by —— _— 1% — ee “ — a ae y — do on a rete 

the Water Resources Branch of the U. S. Geological station. It is a low dam stretching across top between the rock walls. The crest profile was 
Survey in cooperation with the state of California, under - ati ° oe p + j 7, . re] . , alf : 
: ; 4 . ALC , ‘ > sec > or ¢ > >» ( > ntended to be level, but nearly half its 

the direction of W. B. Clapp, district engineer, and are ' wide a acces of the ae at the head of the D a - : rr 

published by permission of the Director of the Survey. rapids. This dam is straight in plan and has is about 0.2 ft. higher than the rest. The over- 

+Assistant Engineer, U. S. Geological Survéy, on leave These , j f ; jc 992 Ff t ™ nN TT 

: ee , @ é rO¢ é ‘res se ‘ 3 are flov ng s 20% . at the crest, normally. The 

of absence since November, 1909, as Chief Hydrographer, » broad flat « . - vinniapanheeee ¢ eee oa oe — i ee . ’ 

Territory of Hawaii, Honolulu, Hawaii, examples of distinct types working under dif- length increases somewhat with high heads, due 






















































































the fact that the right end of the dam termi 
ites in the concrete bulkhead of the Modesto 
ration canal in a series of four steps, having 


erage rise of 4.4 ft., and a tread of 5 ft. 
ch The lett end wall is rock, approximately 
rtical, but very rough and jagged 
The La Grange dam was built jointly by the 
Purlock and Modesto irrigation districts to divert 
iter from Tuolumne River for irrigating land 
woth sides of the river many miles below. 
Construction was begun in IS91, and the dam 
is completed in December, 1893. It is a con- 
structure, faced with $3 ft. of granite rock 
isonry, except on the top, which is solid con 
crete to a depth of 6 ft. The dam _ required 
29,000 bbis. of cement for its completion and 
ist $550,000, half of which was paid by each 
of the irrigation districts 
Turlock canal diverts water through a _ short 
tunnel from the left bank of the river, the 
headgates being only a few feet above the dam. 
Modesto canal takes water from the right bank 
through a concrete bulkhead at the end of the 
dam. Both canals waste water back into the 
river through concrete gates a short distance 
| the headings (See Fig. 1; the view 
ilso shows water wasting from the La Grange 
Water and Power Co.'s Canal, which heads 
ibout 15 miles above the dam.) 


The Turlock Canal is owned by the Turlock 
Irrigation District and supplies water for the 
irrigation of land in the San Joaquin Valley 
m the south side of Tuolumne River. The dis- 
trict has 176,500 acres under irrigation, and has 

bonded indebtedness of $1,400,000. Its wa- 
ter appropriation amounts to 1,500 sec. ft., but 
not more than two-thirds of that amount has 
yet been diverted 

The Modesto Canal belongs to the Modesto Irri- 

tion District and supplies water for irrigating 
land in the San Joaquin Valley on the north 





side of Tuolumne River. The Modesto District 
has $1,200 acres under irrigation, and a bonded 

lebtedness amounting to $1,350,000. Its ap- 
propriation amounts to 640, sec. ft., nearly all 
f{ which has already been diverted. During 
the fall of each year the total flow of the river 


is notably less than the combined capacity of 
inals, and the crest of the dam is dry for a 
onsiderable period. 
MERCED FALLS DAM.—The Merced Dam, 
Figs. 5 and 4, is a low, broad-crested concrete 
ructure. It is straight in plan, has a vertical 
pstream and a plane sloping downstream face. 


nd a flat crest with practically sharp corners 





edges (see Section in ie. 5). It has an 
verflow length of 464 ft. at the crest, a top 


vidth of 6 ft., and a hei 


ght of approximately 
za ft (The exact height could not be ascer- 


ned.) Each end of the dam terminates in 
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FIG. 2. NEAR VIEW OF LA GRANGE DAM ON TUOLUMNE RIVER. 
canal at left.) 
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Fig. 3. At Moderately High Stage of 


FIGS. 3 AND 4. DAM AT MERCED FALLS, MERCED RIVER. 


River. 


automatis hydraulic flashboards which have 
never been installed 


This dam was constructed a few years ago 



































Fig. 4. At Normal Stage. Fish Ladder in Middle 
of Dam. 


for power development by the Merced Falls Gas 
and Electric Co. The power house is located 
on the right bank just below the dam, and the 
water is delivered to the wheels through a 20- 
ft. millrace at the end of the bulkhead The 
total diversion around and through the dam 
never exceeds 200 sec. ft., and consists of the 
amount used for power and small quantities 
used for irrigation on each side of the river. 
The crest of the dam is usually dry for a con- 
siderable period during the fall of the year. 


Rating Curves and Equations. 
Every gaging furnished two figures: the head 


on the dam in feet, and the discharge in cubic 
feet per second. As each measurement gave 





different values of the two quantities, it is an 
easy matter to construct a _ satisfactory rating 
table covering the range of observed values 
by simply plotting the discharges as abscissas 
and the heads as ordinates, and drawing in the 
mean curve, as has been done in Fig. 6. Such 
a curve, however, is subject to great uncer- 
tainty when extended very much beyond the 
range of observation, since the rate of curva- 
ture changes at every point. Also, from such 
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September 20, 1910. 


rABLE I.—MEASUREMENTS OF FLOW 
Current-Meter Measurements Made 
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Mile Below the Da 











OVER THE LA GRANGE DAM 
Br 1 I 
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No Date Hydrographer Head o DD ( ff icic 
dam i ec. f + 
1906 H Q 
1 Feb. 18 C. H. Lee 1.64 1.S60 
Ss Mar. 29 R. S. Hawley 7 6,210 
o Apr. 3 R. S. Hawley ae 5,700 
May 1 ¢: H Lee. 0 114M) 
> 26 W. C. Sawyer 4.52 7.740 
6 28 . 15 20) 
7 June 4 11,100 
Ss 14 14. S04) 
21 17.000 
10 20 Y,720 
11 July 3 IS.300 
12 jt e a " BEE ria 11,800 
1 21 - ee ‘paves eenens S,o4 
14 ol : $120 
1 Aug. 3 ae 2.06 2 670 
16 6 Sawyer & Martin 1.62 1.860 
17 20 W. F. Martin.... 1.26 1.3% 
IS Nov. 21 a ou 77 
1807, 
19 May 28 W. F. Martin.. 5.06 10,900 ,. 268 
20 él oe saa Lae Rear eee wee 6.1S 14,400 3.199 
21 Aug. 1] Wm. A Lamb Cishc ake eee ees 2.31 3.040 2.955 
22 16 W. F. Martin.. L.US% 913 2 
1f4OS 
23 Mar 3 W. F. Martin.. orana ‘ ace aals 1.187 1,000 2.661 
24 May 1 Wm. A, Lamb. »30 5,370 B.057 
1S4Oo. 
235 June 2 Wes Fo PROP he cawen nc acho eiakeoe 6.10 13,600 5.083 
*In formula @ cel h*/s 
‘These gage heights are undoubtedly too high. 
$Referred to mean logarithmic rating 
TABLE II.—MEASUREMENTS OF FLOW OVER THE MERCED DAM 
eurrent-Meter Measurements Made at l S. Geological Survey Cable Gaging Station About 1% 


Except as 





No Date Hydrographer 
1906 
1 June 22 We ©. Sees aks 
2 July 13 . 
3 20 


' 21 “ aes 
7 Aug. 19 W. F. Martin.. ‘ 


6 Sept. 6 
1907. 

7 Ane, TR «© hbk sete cede evecdoncenene 
S May 27 
9 31 
June 1 


July 6 





29 Wm. A Lamb.... he ecenene 





30 

30 
20 Aug. 35 
26 7 Leaheen ee We (peewee 
26 6 " ere KGece ee URN aS 
28 10 a walatee itakeand ceenes 
29 11 a arbre oa Matas ae Le 
a0 15 W. F. Martin.. 

1h08 


| Mar 2 W. F. Martin... 
4 May 2 Wm. A. Lamb.. 
June 17 W. F. Martin. 





Tho, 
34 May 17 W. F. Martin.. 
30 June 3 . . 
*In formula Q elh 
+Measurements made on the crest of the dam 
Measurement carefully made There was some obstru 


SReferred to mean logarithmic rating 


a curve it is difficult to determine the properties 
of the equation of rating sufficiently well to 
exhibit the law of variation of discharge with 
change of head. 

From what has been said above, it is evident 
that some other method must be used in order 
to obtain reasonably accurate deductions for 
high heads. Indeed a form of curve is needed 
that can be extended with reasonable certainty 
to any desired value beyond the range of ob- 
servation. This requirement appears to be well 
satisfied by the logarithmic transformation of 
the simple exponential equation 

Go=— ai" 
where 

Q discharge in second-feet, 

h head on dam in feet, 
and m and ” are constants to be determined irre- 
spective of the velocity of approach, or length, 
shape, or condition of crest. 

By writing the logarithm of each side, the ex- 
ponential equation becomes, 

log Q n log h + log m. 

If m and ” are constants, this logarithmic equa- 
tion is precisely analogous to the simple linear 
equation y ac +b, and will appear as a straight 
line if the logarithms of the quantities are plotted 
instead of the quantities themselves. The actual 
slope of the line with reference to the axis of 





Noted. 
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The results of the measurements 


the La Grange and Merced dams 
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formula @ clh®? and 
in the next column the 
percentage error of each 
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the mean _ logarithmic 
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The measurements are 


plotted to logarithmic 





vrdinates in Fig. 7. It 
s easily seen that the 
plotted points for each 


dam are well 
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FORMULA Q = clh*/, AND OF THE DISCHARGE 
GRANGE, AUSTIN AND YAKIMA DAMS. 
stin Dam ‘ Yakima Dam—, 
Q c. Q, 
1.062 2 803 91 
3.196 3.110 3.110 
6,090 3.305 6.072 
9.62 3 9.76 
3.72 3 14.10 
18.31 3.668 19.06 
28.96 3.829 30.64 
41.30 3.960 44.27 
55.19 4.071 59.82 











A comparative study of the great difference in 


the coefficients of La Grange and Merced dams 
has prompted the writer to seek for other simi- 
lar instances of measurements of flow over ac- 
tual dams. Two such instances have come to 
his notice, and the results are tabulated here- 
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Straight in plan. Height 25 ft Section trapezoidal. Crest 
Dam: Dam curved in plan, 300 ft. radius. Section ogee Height 120 ft. 


with and analyzed precisely as for the La Grange 
and Mercer dams. 

AUSTIN DAM.—The dam across the Colorado 
River at Austin, Texas, was a long high dam of 
ogee section. (See Fig. 5.) It had an overflow 
length of 1,091 ft. and a height of 60 ft. above 
low water. The crest profile was a compound 
curve formed by two circular ares of radii 8 and 
20 ft., respectively, the curve of short radius be- 
ing upstream. 

A series of current-meter measurements of the 
flow over this dam was begun in January and 
March of 1900 by Mr. E. E. Howard, a senior 
student in civil engineering at the University of 
Texas, under the direction of Prof. T. U. Taylor.* 
It was planned to continue the series until the 
entire range of the river was covered, but the 
failure of the dam in April, 1900, made this im- 
possible. The gagings actually made cover only 
a small range of head, but several measure- 
ments were made at each of five different stag s, 
which serve to fix the coefficients closely. The 
measurements and resulting coefficients are tab- 
viated in Table IV., and the discharge curve in 
logarithmic scales is given in Fig. 7 with those 
for the other dams. The plotted points deter- 
mine a well-defined straight line whose equatiou 
is 


0 3487 hi:® 3.196 1ht:. 


YAKIMA DAM.—The diversion dam for the 
Sunnyside Irrigation Project across Yakima River 
near Wapato, Wash., is a long low dam of ogee 
section. (See Fig. 5.) It has an overflow length 
of 500 ft. and a height of 7.5 ft. above the over- 
flow apron, and its crest profile is a smooth 
curve of short radius. Near one end of the dam 
is a sluiceway 6 ft. wide and 7 ft. deep, which is 
closed by flashboards during low water 

During 1909 current meter measurements were 
made et a regular gaging station about 1,000 ft. 
below the dam, maintained by the U. S. Geolog- 


ical Survey in cooperation with the U. S. Reclam- 


*See Water Supply and Irrigation Paper No. 40, p. 33. 
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ation Service.* At each gaging the head on the 
Gam was observed by means of a hook gage set 
tc the mean level of the crest, which had a varia- 
of about 0.2 ft. between the highest and lowest 
points. The measurements covered a range of 
© ft. on the dam. They are given in the article 
quoted and rearranged here in Table V. The 
cischarges in this table are for a length of 494 
ft., the theoretic discharge through the 6 ft. 
sluiceéway being deducted from the total! dis- 
charge. 

The logarithmic plot of the Yakima gagings is 
included in Fig. 7. It will be noted that the 
points scatter considerably at all stages, but par- 
ticularly for those below one foot. This incon- 
sistency is undoubtedly due in large measure to 
the disturbing effect of driftwood which lodges 


Try 


t 
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Rating Curve for the 
Merced Dam 
(Merced Falls, Cal.) 


FIG. 6. DISCHARGE CURVES FOR LA GRANGE AND MERCED DAMS. 


width 6 ft 


on the crest at all stages to a greater or less ex- 
tent. The unduly large value of ¢ for heads of 
less than half a foot probably results from error 
in allowing for the discharge through the sluice- 
Way and possible leakage under or around the 
dam, and also from the fact that the gage datum 
is probably too high. In measurements Nos. 1], 
2, 3 and 5, for which the values of ¢€ are exces- 
sively high, the sluiceway was closed by flash- 
boards, and it is probable that leakage was very 
great. Only the last 12 measurements, including 
heads above half a foot, are used to determine 
the mean straight-line rating. The equation of 
this line is 
Go => oe f8** = S20 k= 

SUMMARY.—To summarize and compare: The 
foregoing equations have been derived upon the 
assumption that the discharge varies as a fixed 
power of the head (not necessarily the 1.5 power). 
Or, expressed as an equation, Q mh", where m 
and m are to be determined irrespective of the 
length, form, or condition of the crest, or of the 
velocity of approach. By logarithmic plotting of 
the gagings these constants are easily determined. 
The equations for the four dams discussed above 
are found to be as follows: 


Merced, Q = 2.491 1h" 
La Grange, Q 3.088 Ih @& 
Yakima, 0 3.110 Ih 
Austin, Q = 3.196 Ih*™ 


The real difference in these equations is best 
seen in Table III, where the discharge per linear 
foot and the coefficient ¢ on the basis of the three- 
halves power of the head as generally used are 
given for different values of h. It is seen that, 
with the exception of La Grange dam, which 
stands in a class by itself on account of its curved 
plan, ¢ increases very perceptibly with increase 
of head, and that this variation in ¢ is greatest 
in the case of low dams, such as Merced and 
Yakima, 


*See article in Eng. News, Vol. 63, p. 481, April 28, 
1910, by J. C. Stevens, Assoc. M. Am. Soc. C. E., Dist. 
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Engr., U. S. Geological Survey, Portland, Oregon. 














September 29, 1910. 
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of the head, but as power 
1.60 to 1.75. If it be that 
irresistible magic in the three-halves power, then 
that the coeffic 
some power of the head greater than zero, such as 
10 to .20 In either case it is clear that QY in- 
creases more rapidly than h*®*. This prob- 
ably explains why some engineers insist that the 
dis- 


higher such as 


there i 


some 


true, however, 








it may be said ient ¢ varies as 





fact 


current meter invariably too 
harge when compared 
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sives great a 
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interesting to 
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maximum flow of 
This 
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Possibly are in 
the 
estimated the 
River at 
head 


note that 


designers of dam 
Tuolumne 


would require a 


extreme 
130,000 sec. ft. 
{ ft. on the 


flow 
would 
Mo 
moment ot 


of the dam, which 
ve 10 ft. above the top of the head 
desto The Austin dam at 
failure had a head of 11.1 ft. 
charge of 160,000 sec. ft. At the 
flood stage of 16 ft. the 
been 286,500 sec. ft., 
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of 





gates of 
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meant a dis- 
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treme 
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Quality of Lake Michigan as a Water- 
Supply for the North Shore District. 


Ihe increasing sewage 
and the 
disposal and water-supply problems to the health 
of the growing residential towns just north of ¢ 
led North Shore Sanitary 
tion to have a sanitary survey 
of the The 
about 
Mayor of 
Lake 
represents 
etc. 


pollution of Lake Michi- 


gan important relation of the sewage- 


‘hi- 


has the Associa- 


cago, 
this 
organized 


made of part 


lake. association was 
wu EK 


auxiliary of 


two years ago (Secretary, Hughes, 
I 


ll.). it is a 
Sanitary 


Glencoe, local 


Michigan 


the states, 


the Association, which 


municipalities, health boards, 


interested in the use of the lake as a source 


of water-supply. The survey mentioned above 
was made by Mr. Langdon Pearse, Assoc. M. 
Am. Soe. C. E., Assistant Engineer of the Sani- 
tary District of Chicago ts results were pre- 


the 
has been printed in a bulle- 


sented in a paper read by him before main 


association, and this 
North 


the 


tin of the Shore Association, from which 


extracts: 
north of Lake 
120 parts 


we take following 
The Michigan is hard, as 
the alkalinity is per million. This 
hardness gave us no indication of pollution, as it some- 

We did find, the chemical 
general gave us indication of the 
the oxygen consumed, 
and although low 
much While 
bottom, 


water in the 


about 


however, that 
but 


times does. 
slight 
The 


ammonia, 


results in 
distribution of pollution 
free 
in amount, 


this may be due to wave a 


10.0 


ammonia, albuminoid 


higher inshore than out. 
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it does point clearly to the dissemination of the pollut- 

ing matter, and its consequent disappearance far from 
1oré This served, however, to verify the results 

which we obtained from our bacteriological analyses 
id ymivince us that the water-supply on the North 
Shore is distinctly polluted The following are the re 
llts of our analyses 








(1) SHORE SAMPLES (400 to 500 ft. out).—In every 
case but one, out of 2, excessively high bacterial 
counts were often found The counts ran from 4384 to 
0,000 per ¢ , with one of 56 per c. c. B. coli were 
present more than f the time. The turbidity was 
high, in one Cas¢ parts per million This means a 
muddy water 





(2) ONE MILE OFF-SHORE.—In S57 cases out of 73, 











he bacterial counts were high, ranging, however, from 
10 to 35,000 per c. c. B. coli were present very often. 
rhe results from this sampling station are slightly better 
han from the inshore one, but in ther case is thé 
water fit for ing purposes, unless it be boiled, 
t zed or fil on account of the presence of fecal 





pollution 


(3) TWO MILES OFF-SHORE.—In 35 cases out of 54 














he bacterial counts are high, particularly near the foci 
of pollution, where B. coli are occasionally present. The 
entire range was from 15 to 35,000 per c. c. Near the 
maller town the counts run from 30 to 6,500 per c. c 
ind B. coli appear seldom 

(4) THREE MILES OFF-SHORE.—In most cases the 
yunts are fairly low, with B. coli seldom present, but 
round the foci of pollution the counts run higher, from 
10 to 25,000 per « , With B. coli occurring occasion- 
ully 

(o FOUR MILES OFF-SHORE.—The samples taken 
ff Evanston show fair bacterial counts, from 30 to 
6,140 per ec Kenilworth and Winnetka, 12 to 1,400; 
Lake Forest, and 400, with no B. coli in any of 
these cases But around North Chicago and Waukegan 
he ounts run from 100 to 16,500 per c. ¢c., with one 
case of B. coli o of three samples at each place. 

(6) FIVE MILES OF SHORE.—Samples were taken 
ff Evanston and Wau an, as these two cities dis- 
harge the principal amount of pollution. At Evanston 
he counts run from 30 to 760, with B. coli absent Off 


Waukegan, the counts 
oli absent, 


run from 70 to with B 


10,000, 
In a normal 
should 
ought 


drinking, bacilli 
and B. coli 
secured 


used for 


300 


water to be 


not run much over per c 
The re 
fecal 


Shore 


always to be absent. sults we 
pollution goes, 
decidedly 
intake should 
from shore, and (c) 


intake should be placed 


far as 
North 


town 


would indicate that as 


the water 


(a) 
supplies on the are 


polluted, (b) that near a small the 
be located not 


that 


less than miles 


two 


around the lar towns the 








not less than four miles from shore. Such a conclu- 
sion, however, should be qualified, for in any case it 
is possible, with the right combination of winds, for 
fecal pollution to re out even three and four miles, 
so that the only safety for a lake water supply is filtra- 
tion 


Major 
Water C 


Lake 
are no 


Judson Report of the Michigan 
defined 


point to 


ludes that there 
My 
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the same conclusion. The w 


may travel in any direction, and consequently must be 
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of pollution to any 


turbidity observations show that 
the depth, and that in all 
is stirred up by the action of the 


results of the 





turbidity varies 


with 


probability the bottom 


waves even at a depth of 40 ft. Beyond that depth, 
however, the action is slight, though in some cases we 
found there was a turbidity after a severe blow. There 


is, therefore, the 


additional reason of turbidity in study- 
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AUSTIN DAMS. 








































ing the location of a wat works ik such a 
cast ré should be tid ‘ ' ‘ 

ince oO se ng A i wa i y 
probable that a good filtered wate ‘ m1 1 3 
expense with an intake lear iore thar by ru 
the intake out sufficiently far to « pe 1 
probable fecal pollutio 

In inspecting the onditions on the North §s 
most striking point is the recklessness wit wh 

arged rig ’ or ‘ ) h wat 
I stations For instance, at High : 3 iN 
is a sey ink with an S-in lischarge r 
ind the intake of the wat work 

ibout 2,000 ft. ou n the ike It is very L 
fecal pollutio ight reach the water-works intake, pa 
cularly a ir results show that B. coli ar pr 

here rh particular tank anked by i t 
1 mile orth and another 44-m yuth, which 0 dis 
harge right into the lake 

Doubtless the town officials hought hat y wer 
Safeguarding the purity of the water-supply by building 
septic tanks Unfortunately they did not, for the 
eral effect o uch tanks is to remove possibly 50 f 
the suspended matter, both mineral and organ The 
bacterial purification is frequently nil, as in many cascs 
the number of bacteria leaving the tank is higher than the 
number entering it 

At Evanston, the conditions will be 1anged when the 
new North Shore canal of airy Distr of ( 
cago is opened next fall, but at pr nt, with the 
take about 6,54) ft. out from the shore e water a 
times is not safe to use 

In general, the sewage outfa oO close » the 
intakes that it is only a question of a few year with 
the rapid growth of population on the North Shor ‘ 
fore conditions will be distinctly worse, and the s 
ence of B oli will be noted all the tim My conclu 
sion is, therefore, that these result how that under 
present conditions the water of Lake Mi 1 rom 
Evanston to Waukegan, is not a safe sour of water 


Nor is the 
should be, 
turbidit 
excessive 


supply at 


present 





water as good ag it 


of the 


intakes is 


year the y of th ike at the water-wor 








The remedy for this trouble is a question to be solved 
by the sanitary engineer, with a ireful study of the 
osts in question There are obviously several courses 
open. Either the sewage can be kept out of the ke 
iltogether (through an extension of the Sa ary Distr 
canal or by a large intercepting ver uj i North 
Shore); or the sewage can be treated by sedime ition 
sprinkling filters, then sand or possi 
sterilization, discharging » the or the water 
upplie ean be filtered 

There is also he problem of e ex ) rf 
intakes, but as long as the sewage is allowed to 
charged freely into the the extension of < 





is at best temporizing with the difficulty, for tl 
tion is always driv put in greate ymounts 
turbidity will always be there If the intake is run 


out so far as to escape both 
that the esti 
filtration, to 
secured 


mates will show that it would be 


nothing of 


believe 


cheaper to adopt 


greater safety thereby 


As to the policy of purifying the sewage before putting 








it into the lake, and then using the lake water, I be- 
lieve that it will only be a few years before the lake 
water will have to be filtered, because the demand i 
growing for filtered lake water, clear and sparkling when 


It is 
methods of sewage disposal, to make an 
drink, ] 


the possible, with modern 
effluent which 


onsidered, to 


it reaches consumer 


is safe to best t 


but it is best, all things 





keep sewage out of a drinking for then the dan- 
ger is removed of pollution failure of an ap- 
paratus which is difficult to make fool-proof 

My conclusion, therefore, is, in a general way, that 
the solution of the problem of securing a safe water 


supply for the North Shore towns is the filtration of the 


lake water, and the disposal of the sewage into th 


Sanitary Canal, either by a subsidiary canal or inter- 


cepting sewer. Filtration is easily possible, at moderate 
cost. In this case the evidence all points to the adoption 
of mechanical filtration, as the water is sufficient hard 





and 
finely divided that a 


the sediment is, in isé oO eve 


many ; 





low sand filter would 











not give an absolutely clear effluent at all times 

In connection with the er of filtration, it is ex 
remely importa that a plant when built should be op 
erated properly This can best be secured i I 
centration of the water-supply p t ito r mor 
filter plants of large enough size to warr le ¢ 
ployment of an expert who in supervise ( ly 
their operation In that way only can perfect results 
be obtained and the protection secured whi the Nor 
Shore residents desire 

As to the means for carrying out this work, there see 
to be two ways available One is for each wn t 
do it individually other is that a water distr 
formed covering several towns. In th way tl per 
ating costs are lowered and the development and main 
tenance can be carried on under expert supervision, 
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Modern Procedure in District Sewer 
Design. 





By W. W. HORNER,*® C. E. 

Che writer takes ision t present this 
rt t or ‘. 4 1a reasol First vhile vo 
imes Nave beer VI te! n re ent years on tne 
heoretical side « rair lI un-off ttle has 
ppeared in conne \ the detailed com- 
putations involy n designing sma combined 
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1 the work. As a matter of the 


building or a 


design is 


fact, 


is intricate as that for a bridge 


ind has e unsatisfactory side that the “load- 
ng” is subject only to the laws of chance 
Preliminary Layout. 
The district usually reaches the designer in 


form of a petition for certain sewers; but 


can only be taken as expressing a need, for 

the property holders rerely appreciate the im- 
possibility of sewering a block here and there 
on request. These requests often come from a 
mmunity in a valley, where an area farthe. 

ip the hill must also be included or sewered 
ater through an expensive outlet More often 
the requests come from a settlement in the 
ige While the valley is yet unsubdivided. The 

rst work of the engineer, then, is to secure 
from the larger owners the dedication of streets 
or of rights of way for sewers This is usually 
a tedious process, but rarely an impossible one; 
and when impossible, the only alternative lies in 
mdemnation proceedings, and a long delay re- 

sults Rights of way are required even when 
the district is completely subdivided, if the sub 
divisions have not been laid out with a proper 


msideration of the topography. 


that all streets and alleys are open 


ind that no rights of way are required, the 
ictual computations can be taken up. The first 
requisite Is an accurate plat (similar to Fig. 1) 
showing all property lines On this should be 


entered the e 


tablished 


evations of the proy 
and 


been made, 


osed or es- 


street and, if 
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alley no 


‘Ontour map has existing surface 


think that elevations should also be shown The street and 
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some points of general application are worthy of of grade for increasing 15 
mention. resistance to flow at f 
The building conditions will vary in different curves and angles. 
localities, and those in St. Louis will be used for It has been the practice 1 
4 
illustration. Here, ae a large ee of in good design to allow 05| BoD die : t < | 6 
“ven the cheaper houses are bui wi -ellars a *xtré ro é nan- a : 3 
eae ae uses are built ith sa as n extra drop ‘at 1 Excessive, Rates for 2-Hour Period 8 7 9 
that it is necessary to assume the existence of holes wherever the sewer 0 
cellars in all cases In residences, the cellars makes any considerable , 
will average + ft. in depth below the front yard angle; and for some ia $ 
for safety, 5 ft. will be assumed. The yards time, also, the writer F 1.61; _| | | 
1} : } ¢ 4 Y 
are usually on a small terrace above the street, has been using an ar- ' i ? 9 oe ] 
} : . ‘ a T ° +f}? —t Dd Se 
but this is not a safe premise, except where bitrarily increased grade rT iu j 
z : ; Excessive Rates for I1- Hour! Period. ; 4 
he proposed street grade calls for an apprecia- around curves in the 0 ° 
larger sewers. Recently, ‘ 535 
Mr. P. J. Markmann, in 5 | g 7] , 
‘ o 62 + mh thee +$—+—-+-_ 4+ 4+ 4} jf jj} jy 
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ble cut below the natural surface. It is better to S, and FR the radius of FIG. 5. RATES OF RAINFALL AT ST. LOUIS, MO., FOR VARIOUS 
to assume the cellar elevation 5 ft. below pro- Curvature. As v is de- PERIODS. 
posed street grade and to allow 1 ft. for the soil pendent upon S and as (Data from U. S. Weather Bureau Records.) 
pipe and 2 ft. fall to the sewer. This will make the total fall depends 
the top of the sewer a standard depth of 8 ft. upon S and Nc, it is impossible to work out the through the lower pipe an amount of water 


below street grade, which may be modified where 
it is certain that the houses will be on terraces. 
Where stores exist, or are likely to be built, the 
top of the sewer should not be less than 9% ft. 
below grade, to allow for a 7-ft. cellar; and where 
the natural surface in the back yards is much 
below proposed it may be necessary to 
lower the sewer to allow the installation of yard 
drains at the low points. When the sewers are 
in alleys, the elevation of the streets on both 
sides must be considered. Where it is necessary 
to place lines in adjoining streets and alleys to 
reach inlets, one line should be laid to sewer the 
houses, while the other may be shallow, 5 ft. or 
even slightly less. 

No maximum sewer grade need be considered, 
if an easy change at the lower end of the line is 


grade, 


provided. The writer has seen 12-in. pipe on 
10% grade for several blocks; 24-in. on 5%; and 
14-ft. sewer on 0.6% and 0.7%, and, in one case 
1%-—all giving safe operation. In large sewers, 
however, the inverts should be made of vitrified 
brick to minimize the loss from sand scouring. 
On the other hand, grades which give velocities 


under 2 


ft. per sec. should be avoided, and should 
be where there are no inlets at the 
end to flush the 
Where pipes of different sizes meet, the grade 
should be stepped up to bring the crown of 
the two sewers to about the same elevation; or if 
this is not done, it must be remembered that the 
real hydraulic grade is not the slope of the sew- 
but based 


never 


used 


upper sewer. 


line 


er, is (both sewers running full) on 
the difference in elevation between the inside 
crown of the larger sewer at the junction, and 
that of the smaller sewer at its upper end. This 


point becomes very important where a small pipe 
discharges into a large trunk, as the out- 
will be several feet below the water 


of the trunk sewer when it is flow- 


sewer 
let 
surface 
ing full. 

Another 


usually 
line 


important point is the compensation 











compensation direct, but in placing the prelim- 
inary grade above, an experi- 
enced designer will allow some extra fall at this 
point, and one or two trials will give values of 
S and S-., which will account for the total allow- 
able fall in the tangent and curve. The compu- 
tations are simplified by the fact that the value 
of v is also necessary to the computation of the 
run-off. 

The writer has found several cases where the 
turn in large pipe sewers is made in a manhole, 
but this should done except in emer- 
gency. The manhole will really act as an equal- 
izing chamber, that is, the ‘velocity head’ of 
flow in the upper pipe will create a pressure head 
in the manhole causing the water to rise in it to 
a point at which the pressure is sufficient to force 


line, mentioned 


never be 


















equal to that arriving through the upper; but in 
order that the upper sewer shall carry the amount 
for which it is designed, the hydraulic grade 
must be parallel to the actual grade, and at a 
height above it equal to the head created in the 
turn manhole. Thus it is seen that the energy 
lost in the right-angle turn really acts to raise 
the hydraulic gradient in the whole system above 
this manhole, putting all lines under head and 
causing a back pressure on the house connec- 
tious. 

The writer knows that something like this does 
occur, but has not had the opportunity as yet of 
making any exact observations. A rough idea 
of the pressure head may be obtained from the 
Markmann formula. Assuming a 4-ft. manhole, 
suppose that the flow makes a smooth turn on a 
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2-ft. radius. Then the required compensation be- a function of the area drained, but these were, 
Pr r at best, approximate and never gave good values 
comes and the total fall re- throughout the whole range of acreage. The 
» 39 x 4 2565 principles laid down by Kuichling in his Roches 
ter report, and since discussed and refined by 
l - 3.14 - U Gregory, and carried to the extreme of theoriza 
quired is approxi- tion by Grunsky in papers before the American 
296 t sO Society of Civil Engineers, have been generally 
mately. Now, for example, a 24-in. pipe on a accepted as the only intelligent theory ever ad 
1% grade has a theoretical velocity of 7.3 ft. per vanced on the subject. The general principle, 
sec. and the drop at the manhole should be 4.8 broadly stated, is that the maximum rate of run- 
| t 
1.20} 
1.10 
00 40 x G4 
90 | 20.54 
p | 
” g - 
o 


: 
! 3 4 5 6 7 8 9 iO | ie A 4A 15 \6 ] 18 9 20 
Yelocity in Ft per sec 
30 40 ot C 80 90 100 0 120 130 140 0 160 '170 180 1% 


Q 


= Capacity 
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(Assuming 
diagram 


mn = .Gie. 
Velocity 


Capacity 
curves correct 


curves 
for 


for 
and 


correct 
on circular 
ft. (This takes no account of the energy lost in 
“eddying and the 


turns 


manhole.) 
in 


in 
such 


boiling”’ 
old 
in- 


the 
sewers were used 


Comparatively few occur 


systems where small brick 
- 


stead of the large pipe; but the writer believes 
that the small amount of damage from flooded 
cellars, where the sharp turn has been built, is 


of “maximum” 
storms and to the depth of the sewers, and that 


due entirely to the infrequency 


in new work where large pipe are coming into 
general use, this point is a most important one. 


Instead of the manhole, a pipe curve of long ra- 
dius should be used, which may be made either of 
straight pipe of alternate sections of straight 
pipe and the longer standard bends. 

It now that the location of all 
lets and the alinement and approximate grade of 
the upon and that the 
area tributary to the sewers has been computed 


or 


is supposed in- 


sewer have been decided 


in acres. There remains to be determined, the 
umount of run-off and the size of sewers. 
Run-OfT. 


The capacity for which the sewers must be de- 


signed is the product of three primary factors; 
the area drained, the intensity or rate of rainfall 
and the percentage of the rain falling which 
reaches the sewer, or, using the common sym- 
bols, Q A Ip. In determining each of these 


factors, the designer must also be somewhat of 
a forecaster, but by close study of the conditions 
expect to obtain results which will give 
satisfactory system economical cost. 

The value of A, the drained, for any 
point in the system, merely a matter of adding 


up the areas tributary to sewers above that point, 


he may 
at 


area 


a an 


is, 


and these areas have already been computed. 

The second F; the maximum inten- 
sity precipitation; or, rather, the maximum 
for it is economical to build sewers. The 
I with the length time con- 
as of 10 ins. per hour have been 
for five minutes during a storm, while 
for an hour, 3 ins. is high. Practically all of the 
old empirical formulas, Burkli-Ziegler, McMath, 
the New York diagrams and others, attempted ta 
for this variation by making the rainfall 


factor, is 
of 

which 

of 


sidered, 


value varies of 
rates 


recorded 


allow 








in cu. f per sec 


APPROXIMATE CURVE FOR SEWER DESIGN, ST. LOUIS, MO.; FOR VITRIFIED PIPE 
AND CIRCULAR OR EGG-SHAPED SEWERS UNDER 60 


INS. MEAN DIAMETER. 
egg-shaped 
egg-shaped 


and 
high 





both circular 
about 3% 


sewers to nearest reading 


sewers.) 

off at any point on the sewer is equal to a coeffi- 
cient “p,”’ multiplied by the maximum average 
rate of rainfall for a time equal, nearly, to that 


required for the water falling on the extreme 
limit of the area to-reach the point in question. 
At this time, after the beginning of the ‘‘down- 
pour,” all parts of the area are supposed to be 
contributing to the flow in the sewer. It is an 
easy matter to calculate this time of flow with- 


out preliminary computation of the sizes, as will 
be shown, but to formulate the relation 
the time and the rate of rainfall, 
curve is required. Such a should be com- 
puted from the rainfall records for the vicinity 
in which it is to be used; the method of evolving 
the curve for St, Louis here. 


between 
a rainfall 


curve 


is given 
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lish slightly lower values for the short times, and 
: f greater values for the longer periods. 
17 | Now, multiplying the intensity in inches per 
- | hour, or in cubie feet per second per acre, by 
Le Tt + + + . . - 
, | | these percentages, the lower curve in Fig. 5 was 
m | obtained. This curve gives directly the dis- 
‘al t, charge in cubie feet per second per acre for any 
14 ge critical time of duration, but applies only to the 
; : average residence district for which the percent- 
3 ' a ages were derived. 
Area = 2.600R*=A The curves on Figs. 7, 8 and 9 are graphical 
+ 10 Hydraulic Radius =04404 R?r | representations of Kutter’s formula and are given 
0 “11"*.O15 = Coefficient of Rovahness here to facilitate the computation of the time in- 
ar in Kutters Formula terval. The value of ‘‘n’ is taken as .013 in each 
a case, and is probably a little high for the vitri- 
£10 for Determining Velocity fied pipe. All three figures are calculated for 
L 2 Q sewers running full, as there is no doubt that the 
< OF v A 2.6R* + - : sone ‘ “60° free arc’? maximum is a condition which is 
~ Capsin cu. ttpersec.=Q=*CAVrs where ; : . a : cs 
5 0028). 181! not obtainable in practice. Fig. 7 applies to vit- 
‘ , 7 cc. = an gt : ‘ : 
» 8 — kutters Formula=C = eo 5+ DORE) a rified pipe and circular or egg-shaped brick sew- 
> — - 41.65 + Geel ) f7 sat 5 a s 
= S° ones . 5 VF @ ers under 60 ins. mean diameter, and Fig. 8 to 
o 7 +— | , 10.05R i P2.07R> =~ ‘ircular sewers fr - 3 i iameter. 
S ool Q-k- | 005 Q- 2s circular sewers from 4 to 24 ft. in diameter 
i221 R” 24 34 R? The use of we curves is as f 1S: Fic 
6 e 0015 O- B35 006 Q- E404 5 The use of these curve s is as follows: When 
> 002 Q= ‘$95 Raa 37 O05 pF the area above the first inlet has been deter 
VR + 844 008 g- 222 R 
0025 Q = 5.25 R?_ . VR +.824 | mined and the time decided upon, the total dis- 
a SE.06R" — ‘ . ‘ : ; , 
9 YY 0/4 Q * Vie? Bel charge at this point is obtained by multiplying 
: / Y ; 2 oe the area in acres by the discharge in cubic feet 
4 > wr 207 > aere > ag i i 2 
° S i = = se = ae S ge Ss ea ae = 8 s 2 Se 8 S per second per acre, corresponding to the time 
"ES Bae eS eee ask Se ST Se Se we Se eSB Se assumed. With this discharge enter the graph 
Capacity in Cu. Ft. per Second. ENG .News of Fig. 7 on the horizontal line marked “Capacity 
= ‘ubic e or sec ~ llow rerticé ine 
FIG. 9. CAPACITIES OF STANDARD HORSE-SHOE SEWER: ST. LOUIS SEWER DEPART- Cubic feet per second,” follow the vertical line 
MENT. through the given value of the discharge to its 
intersection with the line representing the grade 
ing the recorded values for what they may be For rain of ten minutes duration, it was as- of the sewer to be designed. Horizontally to the 
worth. The derivation of the values for St. sumed that 60% of the water falling on imper- left of this point will be found the size of sewer 
Louis is given here and may be used as a guide vious surface, and 20% of the water falling on required, and moving horizontally to the right to 
for other localities. An average half city block lawns and hard ground, would run off. This the velocity curve corresponding to the same 
in the newer subdivisions is assumed. This one- gives an average of 3S. run-off for the whole grade, thence vertically to the base line, the vel- 
half block from center of street to center of al- block. ocity in this section will be found; dividing the 
ley will be 172% ft., and from center to center The following table gives the assumed percent- length of the section by this velocity, the time 
of cross streets, 860 ft., giving a total area of ages for each class, and the final average value’ of flow through this section is obtained, and add- 
3.38 acres. The impervious portion of this block of p in round numbers: ing this time to the time at the upper end, the 
will be approximately: critical time for the design of the next section is 
P s . tr Per cent. run-off from ie , é 
Sq. ft. SE nde ee ae she found. This system lends itself readily to a con- 
St DN : ¢ 7 o . . . . 
Streets ...... : woo Impervious Pervious densed form of record, an exhibit of which is 
ALLEYS 20. e eee ee ee eee ee eee eee eee eee ree Duration ‘‘t."’ portion. portion. Value ‘‘p.”’ ea — 
Sidewalks 6,500 10 co 20 40 given here in Table II. 
ouse fs 27,000 v ° - 4 m ; 
a Pes gg 4,000 5 70 30 a0 In Table II, the sewer lines are denoted by the 
Cy ee ent 9 26 80 3 ‘ ‘ : 
Ce RNR then cio ceene fale 2,000 o as 40 "60 number of the manholes at the ends. The drain- 
This makes a total of 1.53 acres. The percent- Aa 95 = 70 age areas are also given by number, both being 
: : ; - 20 9: ) Te : ; 
age of the total area, which is entirely imper- ; s a shown on a record plat, Fig. 1, which accompa- 
vious, will then be about 45 (the population for The writer believes that accurate data, which nies the set of tables. 
such a block runs about 40 per acre.) experiments now under way will give, will estab- The column A’ gives the area tributary to the 
TABLE II —DATA FOR BRANCH SEWER (see Fig. 1). 
Line Drainage Area A’ Acres Sin% v 1 t pl Q Size 
M. H to M.H. - peer = “ i 
177 176 61 88 .88 50 3.10 125 70 7.00 2.20 1.94 12” — 
“176 175 .88 1.67 50 3.60 415 1.90 7.70 2.20 3.68 15° — 
©1735 165 + 187 1.63 3:15 1.00 5.20 410 1.30 9.60 2.20 6.93 15’ + 
166 163 63 2.12 242 1.50 5.30 125 40 8.00 2.20 4.67 12’ 4 
M.H. 
*165 164 (165) 3.75 4.30 1.50 7.20 130 30 10.90 2.20 9.46 18” — 
*i64 163 60 + 62 7.26 7.26 3.00 10.20 195 30 11.20 2.20 15.98 18” — 
7 173 58 1.13 1,13 50 3.10 125 70 6.00 2.20 2.49 12/7 
173 174 1.13 1.82 0 3.60 425 2.00 6.70 2.20 4.01 15” — 
174 163 + 186 1.75 3.09 3.00 7.60 400 ) 8.70 2.20 6.80 12” + 
M.H. 
*163 162 (163) + 59 + 107 12.10 12.10 1.00 7.30 195 40 11.50 2.20 26.64 oa" 
*162 161 + 356 + 182 14.86 14.86 1.00 7.90 130 80 11.90 2.9) 32 70 97" 
171 170 57 1.86 1.86 1.50 5.30 120 40 8.00 2.20 4.09 12” 
170 169 1.86 2.62 ares) 4.10 510 2.10 8.40 2.20 o.77 15’ 
160 161 1.86 3.41 2.00 7.30 310 70 10.50 2.20 7.50 15’° — 
M.H. 
*161 160 (161) 16.72 18.72 3.25 12.80 435 .60 12.20 2.20 41.20 ou 
160 159 16.72 19.83 2.50 12.20 415 60 12.80 2.20 43.65 a 
191 194 4 1.10 2.00 6.10 310 80 5.00 2.20 2.42 12” — 
14 197 183 1.12 ; .60 4.40 500 1.90 5.80 2.20 6.43 ta .. 
197 257 1.12 2.00 7.30 160 40 7.70 2.20 6.43 15”" — 
257 159 + 184 + 185 5.02 5.00 11.20 165 20 8.10 2.20 12.25 15° — 
M.H. 
a (159) + 108 26.22 28. 2.00 12.40 185 .20 13.40 2.20 61.95 26’’ x 39°" — 
167 S9A + 108A 1.77 2: 4.75 9.30 440 .80 7.00 2.20 5.24 19)? .... 
a 89 + 108 8.364 8.36 29.30 aianie 40 ao 7.80 2.20 18.40 12” — 
157 (apt + 00 30.30 32.85 2.56 13.50 400 50 13.60 2.20 72.30 26” x 39” - 
b 30.30 33.47 1.50 11.30 225 30 14.10 2.20 73.75 28’ x 42’ + 
c 92 + 109° 45.67 1.00 10.50 220 40 14.40 2.20 100.50 3A’’ x 51’ + 
275 1.12 1.50 5.30 405 1.30 5.00 2.20 2.47 12” — 
270 4.10 .80 5.30 435 1.40 6.30 2.20 9.02 18” 
270 180 87 2.00 6.10 165 HO 5.00 2.20 1.91 12”" — 
270 1.10 1.25 4.70 420 1.50 5.00 2.20 2.42 12" — 
269 (270)+ + 109° 13.12 6.00 14.30 125 .10 10.00 2.20 28.88 i? 
c + 110 14.48 16.70 ieee 40 .10 10.10 2.20 31.85 18’ — 
155 (ec) t+? 48.89 1.00 10.10 125 .20 14.80 2.15 105.00 36”’ x 54”" — 
272 00 55 2.50 6.70 400 1.00 5.00 2.20 1.21 12” — 
155 188 1.38 2.14 4.75 9.50 440 80 6.00 2.20 4.71 12” — 
277 00 86 1.50 5.30 310 1.00 5.00 2.20 1.89 12”" — 
155 99 2.39 2.69 1.00 5.20 150 5 6.00 2.20 5.92 15” — 
d (155) + 91 52.29 54.59 1.00 10.90 150 .20 15.00 2.15 117.20 36” x 54” + 
154 87 +91A 34.86 57.55 1.00 10.90 175 30 15.20 2.14 123.10 36” x 54” 4 
e 54.86 57.94 1.00 10.90 140 .20 15.50 2.14 124.00 36’’ x 54°’ + 
153 97 +98 357.58 60.06 1.00 10.90 300 40 15.70 2.14 128.60 36" x 54 4 
ehate ted + 96 59.21 61.41 1.00¢ 10.90 160 20 16.10 2.10 129.00 36” x 54" + 
7 16.30 


Drainage area No. 109 has been figured as entering the inlet both at Harney and Beacon Aves., and also at Harney Ave. and the alley south of Beacon Ave. 


73.00 


acres of drainage area No. 109 has been figured as entering at Manhole No. 275. 


{Drainage area No. 108 has been figured as entering the inlet both at Thekla and Beacon Aves., and also at Thekla Ave. and the alley south of Beacon Ave. 
The letters used in the column headings are explained in the text of the article. 


*Shows 


the main stem of the district. 
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sewer when there are no house connections, and 
the column A shows how the water reaches the 
sewer when roofs are taken into account. This 
latter is almost invariably the greater as the 
water from the roofs reaches the sewer higher 
up than that from the inlets. Many cases occur 
also where the roof water goes into one branch 
and the surface water into another, so that the 
totals for A and A’ are not always equal. 

The allowance for roof water is obtained by as- 
suming SO% of the block length to be house front- 
age, the depth of the houses being, for safety, 
taken as 45 ft. This gives 36 sq. ft. per foot of 
frontage. But the run-off from the roofs is to 
be taken as S0%, while that from the average 
block for a 15-minute interval will be about 50‘%. 
We must, therefore, increase the 56 sq. ft. to an 
equivalent area at 5067, which will give the same 

SO 
run-off. That is, « 36 J8 sq. ft., or 

DO 
.0O133 acres per front foot. This can be added in 
with the other surface areas, remembering that 
in the general half block the roofs having already 
been accounted for and that this allowance is 
only to be used where the roofs alone drain to 
the sewer, the surface water going to another 
line. When the two sewers meet, the values in 
the A column should be added and those in the A! 
column should be dropped. 

Materials. 

In the older sewers, vitrified pipe up to 21-in. 
were used, and where larger ‘sizes were required 
brick sewers were built. At present, however, 


24-in. and 27-in. are in general use, and many 





cities are putting in 30, 36 and 42-in. vitri- 
fied pipe Against these latter, a strong preju- 


dice still ex 





and where they are not used, the 
standard egg-shaped brick sewer, having a height 
of 3/2 of the width, is by far the best section 
The St. Louis standards provide for its use up 
to the 30 f5-in. section in all cases, and in 
good ground up to the 40 x 60-in. The long, flat 
radius of the sides, however, make the sewer 
Weak against horizontal pressure, and the larger 
sizes have, from experience, been found unsafe 
in soft ground. All egg-shaped sewers and the 





circular se s under 54+ ins. diameter, are built of 
two-ring brickwork, except in special cases. Cir- 
cular brick sewers of three-ring work are used 
up to about Y ft. diameter, except in deep rock 
cuts, where special sections are designed for each 
case. Sewers larger than the % ft. circular, are 
made of horseshoe or semi-elliptic shape and are 
built of reinforced conerete, according to stand 
ards which have been worked up, but which 
would be too complicated to consider here. 

The point on which designers are most likely 
to disagree, is in relation to the use of large vit- 
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FIG. 2. jPROPOSED CRISTOBAL DOCK NO. 


rified pipe. As has been stated, the construction 
of pipe sewers in sizes over 24-ins. is regarded 
as somewhat of an experiment, a feeling with 
which the writer is not in entire accord. 

St. Louis had an unpleasant experience with 
the failure of 21 and 24-in. pipe about eight years 
ago, and the remembrance of this trouble has 
prevented the use of the very large sizes; 27-in. 
pipe, however, are now used quite generally. The 
writer believes that with proper specifications 
and testing, and with careful laying, vitrified 
pipe up to 42-in. will give safe and satisfactory 
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Angular Loading-Track Arrangement 
Panama R. R. Docks at Cristobal. 


KARNOPP.* 


The study of 


at Cristobal, 
Panama Canal, showed 
ing tracks can affect handling 


ompany’s business, a reduction in cost 








more accessible and does not have to be piled uy 








R. Dock No. 4, Cristobal, Canal 
Panama. 


comparative 


Panama R. 


(Arranged 


between 
merchandise packages, 
is unloaded from the ship by skids and 
hand-trucks. handling 
antilever ond parallel track can only be loaded by truck- 


ship-loads 


such as dynamite 


customary. 
llustrates 








positions 


12 WITH TRACKS 


between No. 3 and No. 


The accompanying 
collected steamship 
“stevedoring” 


period of three months. Stevedoring means, 


*Assistant Engineer, Cristobal, 













ship’s hold onto th lock floo The packages 
ire issembled into rope slings, hoisted by 
lip’s tack ind deposited on the floor in 

plete consignments, after which the railroad 
iny does the “handling that i transfers the 
irgo fro the s} 's side t he irs 


COST OF STEVEDORING AT CRISTOBAL DOCK OI 


PANAMA R. R 


Ships at Parall 








900 ton @m 20¢ 

one TSO * 18¢. I 
41K) O00 17 7.5 
One Is i TOO ‘ 19t,¢ 134.75 
thor 1oiye¢ 1,170 ** 17% 19S.0 
Sin) Lite Ho 1S¢ oyu 
$650 1titge Hod 2e¢ 163.7 
SOO Zu0¢ LOO.) 
1,000 12¢ 1O.O0 
S00 Oe... 160.0) 
7 1G¢ 116.80 


19,800 tons @ 14.6¢..$2,892.26 9,375 tons@18.1¢..$1,701.30 


The figures in the table show for this one 





ts. per ton, or 18.0% in favor of 


tracks, and although the average cargo per ship 


vhile at the angle berth happened to be thre 


mes that of the parallel berth, yet these figures 


represent typical conditions. 


The same relative economy holds true for the 
ailroad’s “handling.” It has been observed that 
n amount of cargo requiring, at the parallel 


verth, about four days to be transferred to ears, 


an be cleared away in about three days when 
t the angle berth. 


The angle tracks have several advantages not 


possessed by the other arrangement W hen 
freight is stored on the dock floor, as may hap 


pen from shortage of cars or labor, it an be 


ittered over a great area where it becomes 


m a small platform space, which evidently, 
under the parallel track scheme, would have to 


be narrow to make the trucking distance be 


ween the ship and cars as short as possible It 


s a fact that it is much cheaper to truck freight 


several hundred feet than to pile it up in stacks 
Another advantage is that any track can be 


switched without interfering with the others and 


here need be no long line of filled cars waiting 


for a few to be completed. 


Inbound and outbound freight can be worked 


at the same time, which is not feasible with 


} 


he parallel arrangement The cars on the se 





ng through the cars on the track nearest the 


ship, but every car on an angle track can be 
loaded without interfering with another. 


Fig. 2 shows the plan of the proposed Dock 


No. 12 as adopted. The tracks are in pairs at 
an angle of 45° with the ship, but would have 
been made 90° if more ground space were avail- 
able. All the tracks are depressed so that the 
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TO LOADING EDGE OF DOCK. Ss 


floor of the dock is flush with the cars. The 
southern end of Dock No. 11 is also shown at 
the left in Fig. 2 It has been in operation 
several years with two parallel loading tracks 
The width of floor and roof is 110 ft. from face 
line to the back wall The width of the pro- 
posed dock is 207% ft. 

The angle arrangement of loading tracks re- 
quires greater area of ground, superstructure and 
floor, but its installation is to be recommended 
when the saving in operation will more than 
offset the additional cost of construction 
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A New Recording Loss-of-Head Gage for 
Sand Filters. 


By F. B. LEOPOLD.* 


The first recording loss-of-head gages placed 





on any filter plant, to the writer’s knowledge, 
were put in operation at Lorain, Ohio, in 1906. 
The record consisted of a circular chart on which 
was recorded the loss of head on the effluent to the 
filters. The working of these gages was very satis- 
factory in that a record of the operation of the 
bed was obtained from which considerable val- 
uable information was derived, and they were 
used on several later plants. However, when the 





Fig. 1. Recording Loss-of-Head Gage for Sand 
Filters. 
(Glass case removed to give clearer view of mechanism.) 
gages were applied to a plant with considerable 
variation of water level above the sand bed, it 
Was at once demonstrated that, to make the 
readings of any value, a uniform level must be 
maintained, and this experience led to the de- 
velopment of a type of gage which gives the 


actual loss of head irrespective of variation of 
water level above the sand bed. 
This gage is entirely different from anything 


that has heretofore been used in the operation of 
filters. It comprises both a 
the level ¢ 


mechanism 
over 


for re- 


cording water ‘arried the sand 
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Fig. 2. Details of Recording Mechanism of New 


Loss-of-Head Gage. 


*General Manager, Pittsburg Filter Manufacturing Co., 
Farmers’ Bank Bldg., Pittsburg, Pa. 


bed of 


rect rds 


the 
the loss of 

The 
gives the 
through the filters. 

RECORDING MECHANISM.—The general ap- 
pearance of the instrument is shown in Fig. 1 
and its i the 
the 
(not 


filter and a which 
effluent 
the 


head in 


mechanism 
the 
between 


sé cond 


head shown in 


from the filter ordinates two 
recorded loss of 


absolute 


ines 


passing 


ion is made 


construc clear by ac- 
Mig. 2. In 
is mounted in a cylindrical glass 


gl 
in Fig. 1) 


companying drawing, use, gage 
shown 
about 
two re- 


traveler 


case 
about 12 
The 


mechanisms is 


ins. in diameter and 
the 


carried by a 


12 ins. high. pen of each of 
cording 
Which is guided in a 
the 
stead of along the are of a 


arrangement. 


hollow vertical column. 
vertical line in- 
the 
the 


drums 


Thus pens move in a true 


circle as in usual 
The 
attached to e 


actuated, 


travelers carrying 
winding on 


reduction 


pens 


are yrds which 
gearing, by an 


ther system of cords and pulleys communicating 


are througt 


directly with the two floats in the filter water. 


FLOAT MECHANISM.—The floats for oper- 
ating the pens are of the ordinary copper-ball 
type carried in float tubes, in which they rise or 


fall with the level of the water in the tubes. One 
of the float tubes is connected into the water 
above the sand bed of the filter, while the other 
tube communicates with the lowest point of the 
effluent from the filter at a point just previous 
to the entrance to the controller. The motion of 


the floats is transmitted by cords to the 6-in. 
pulley wheels shown plainly in Figs. 1 and 2. 
Before the filter bed is first placed in operation, 
the water level in the two float tubes is, of 
course, the same. When the plant is started, 
however, the level in the effluent tube recedes 
to a point corresponding to the initial friction in 
the sand bed. As the bed becomes gradually 
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Fig. 3. Specimen Chart and Record Made by Loss- 
of-Head Gage. 


clogged up, the 
sand bed and the 
tube is correspondingly 
of head is indicated. 
FORM OF RECORD. 
specimen record is 


hydraulic friction through the 
water in the effluent 


lowered until a full loss 


increases 


The form of chart and a 
Fig. 3. The reduc- 
tion gearing between the float drum and the pen 
drum is so designed that the vertical readings 
on the actual chart are at a scale of *%-in. to the 
foot. The scale of the 
%-in. to the hour. This gives a 
day (24 hours) 
12 ins. 

The 
movements, 


shown in 


horizontal readings is 
chart for 


shape, 6 


one 
rectangular in ins. x 


gages are fitted with clock 
The 
clipped into the sepa- 
filed. This 


filing, as 


seven-day 


covering a week’s operation. 


chart on removal 


rate 


may be 
dated and makes a 
method of the charts 
may be bound in an elastie binding 1n book form, 
so that they are readily accessible for reference 
at any 


days, each 


most convenient 


time—a great improvement in conven- 
circular form of chart. 
give an immediate and 
direct reading of the of the filter bed 
without the necessity of charting curves after- 
By the use of the two pens a record of 
absolute condition of the bed is made avail 
matter of the utmost im- 
portance in the operation of a filter plant, if de- 
tection of irregularities is desired. 

Gages of the type described, made by the Pitts- 
burg Manufacturing Co., are now being installed 
in several filtration plants 


ience over the ordinary 
Furthermore, the gages 


working 


wards. 
the 


able at all times, a 


under construction. 


Application has been 
the 
and recording devices. 


made for patents covering 


broadly essential features of. the operating 
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The Development of Rails for Street 
Railways.” 

E. B. ENTWISLE.7+ 
general, and even for 
a limited period thereafter, the use of the stringer form 
These rails were of the 

They were spiked to 


Before clectric traction became 
universal. 


Lypes. 


of rail ilmost 


and 


was 


side center bearing 


wooden stringers which rested upon ties spaced 7 to 
10 ft. apart. 
As the old form of rail proved unequal to the de- 


mands of heavier equipment, the girder rail was devel- 


oped. The first girder rail was rolled by the Cambria 
Iron Co This rail was 3 ins. high and wide, weighed 
about 35 lbs. per yd., and had a tram %-in. wide. It 


was used on one of the cable railways in San Francisco, 
good service for over 20 years. Although 
IS77, this exact form was patented 
The narrow tram feature 
forth in the description as being 
clear the flanges of car but 
for carriage wheels.’’ However, prior 
these dates, we have record of a United 
patent granted to S. A. Beers in May, 1809, 
which in all particulars is the prototype of 
the common form of girder rail of to-day. 

From 1885 to 189) various forms of girder rail were 
many patented. The Richards rail of 
was the earlier forms of grooved rail, of 
which large quantities rolled by the Johnson Co. 
This was one of the first to have a semblance of a lower 


and rendered 
this was-rolled in 
in 1885 by Elizur 
is specifically set 
‘“‘wide enough to 
snough 


Barnes. 


wheels, 
not wide 
to either of 
States 


essential 


proposed, being 


1887 one of 


were 


flange, the present mode of rolling grooved and Trilby 
rails on a universal mill not having been attempted at 
that time. 


In order to obtain the advantage of a groove, or a 
such as we now find necessary on short radius 
curves, the ordinary form of girder rail was used 
the guard formed by rivetting a bar of rectangular shape 
to the tram. As the demand for a more stable 
and the facilities for rolling 
form of guard rail was produced, 


guard 
and 


con- 
increased ad- 


the 


struction 


vanced, present 


which unites the guard to the head in a solidly rolled 
section with full lower flange. This form of rail was 
not successfully produced until 1892, and then only in 
sections 4% ins. high. 

The necessity for rails of greater height than 4% 


ins., in order to take care of brick or stone block 
paving and yet keep the weight of rails under 60 Ibs. 


per yd., very early led to the use of supporting chairs. 


Those were much used in tracks laid in the ‘80s. They 
were drop forged, generally 4 ins. high, and were in 
quite common use until rails 6 ins. (and later 9 ins.) 
high were rolled. The use of the higher rails has 
caused the almost entire disappearance of chair con- 
struction. The 9-in. girder rails were first rolled late 
in 1892, and about two years later the 9-in. guard rail 
followed. 

In 1890 the Gibbon rail was introduced, and one rail- 


way at least tried the experiment of operating electric 
this form of construction It consisted of the 
old form of stringer rail with a small depending flange 
through which it was secured to short boxes 
placed at about 5 ft. intervals. No ties were 
placed under the boxes and the rails were simply held 
to gage by tie-bars. This proved to be unsuccessful 
and the same inventor later produced the Duplex rail 
which was in two halves, one representing the head, the 


cars over 


cast-iron 


cross 


other the tram, These broke joint about midway in 
each length and were secured through the vertical webs 


to cast-iron 
the 


chairs which in turn were spiked to cross 
ties in usual manner. So far as the writer is in- 
formed this is the only rail rolled in two distinct halves 
which secured an actual trial in track. Many 
other forms of duplex rails have been patented and are 
still being invented, but their alleged advantages do not 
appear to have induced many engineers to them 
in use. 

A form of 


ever 


place 


box girder rail was patented by W. C. 
Wood in 1890, and known as the Lewis & Fowler rail. 
This form of rail had many strong adherents and waa 
for a time commercially successful. But of late years 


it has given way to the present single-web girder rail, 


which is now considered to be the standard, as up- 
wards of 870,000 tons of girder rails have been pro- 
duced by one firm alone within the last ten years. 

In the 25 years in which the Lorain Steel Co. and 


its predecessor the Johnson Co. have been rolling gir- 
der rails, 200 different sections have been produced. 
These have varied from 3% to 9 ins. in height, and from 
30 to 164 lbs. per yd. About half of these sections are 


*From a paper on ‘Track Work’”’ 
meeting of the Central Electric Railway Association at 
Indianapolis, Ind., Sept. 22, 1910. The paper covered the 
history of steel rails from the old strap rail of 1716. We 
have abstracted simply the part relating to street rail- 
way track.—Ed. 

+Chief Engineer, 


presented at the 


Lorain Steel Co., Johnstown, Pa. 
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the 
street 


available, 
Chicago 


now 
rhe 


37 
rali 


being declared obsolete. 
now using a girder 
and weighing 129 
construction 


remainder 
railways 
of the Trilby pattern 9 ins. 
bs. per yd. The first rail 
aid June 18, 1907. 
The for 


are 
high, 
the 


t new 


of was 
129 lbs 


be, manufac- 


necessity a girder rail weighing 
yd. is questionable. However this may 
are willing to roll lighter or even heavier rails 
engineers call for them. It must be 
that car builders have ever kept to the fore with 
and the electrical men with more powerful 
and heavier equipments. 
It may be will 
necessity for transporting numbers occ 
ind larger and heavier rails will be required. But 
o the writer it appears that for the width of street 
set apart for the use of street railways in the majority 
of our have about reached the limit width 
(if not in length) of the cars, and perhaps in the weight 


per 


turers 
provided 
bered 

larger 


remem- 


cars, 


the 
ur, 


still larger 
increasing 


that we have cars as 


that 


cities, we in 


of rail to carry them at the minimum cost of main- 
tenance Our efforts now should be directed towards 
the standardization of rolling stock and track, that 


first 
practised. 


economy in well maintenance may be 
The work now being prosecuted 
of the American 
Association deserves our 
in the direction 
as well the 


cost as as 
successfully 
by the standardization 
Street & Interurban Railway 
warmest commendation as being a 
of reducing to the manufacturer 
user of street railway materials. 


committees 


step 


cost as 


Annual Convention of the New England 
Water-Works Association. 





The 28th annual convention of the New Eng- 
land Water Works Association was held at 
Rochester, N. Y., Sept. 21-23, 1910. Combined 


with the convention was an outing trip, beginning 


for the New England members at Boston Mon- 
day evening and ending in the same city the 
next Sunday morning. Those who joined in this 
outing reached Rochester Tuesday morning and 
so had a full day in that city before the con- 
vention Opened. A second free day was had in 
Rochester on Friday, followed by a trip to 
Niagara Falls so arranged as to give the whole 
of Saturday there. <A considerable portion of 
Wednesday was also available for seeing Ro- 


afternoon of which 


biles were put at the disposal of the members and 


chester, on the day automo- 


guests for a ride of some 380 miles through the 
streets and parks of the city, including a visit 
to the new Cobb’s Hill Reservoir 

The attendance at the convention numbered 
something over 200, divided in approximate 


members 
of 
» 


some 25 


equality between members, associate 


and guests. An unusually good exhibit water- 


works appliances was participated in by 


associate members and about half that number 
of active members. 

By combining two sessions for the presenta- 
tion of papers into one, the total number of ses- 
sions devoted to the presentation and discussion 
of water-works subjects was limited to four. 
Notwithstanding this, the proceedings were so 
well conducted, and the authors so modest in 
their demands upon the time of the convention, 
that a considerable number of unusually inter- 
esting and valuable papers was presented, and 


there was plenty of time for discussion. 


The Water-Supply and Parks of Rochester. 
The members and guests, having 
an opportunity the and parks and 
a portion of the water-works of Rochester during 
the automobile trip on Wednesday afternoon, 
were well prepared to hear the interesting 
of papers descriptive of the works of 
Rochester presented on Wednesday evening. The 
first of these papers by Mr. E. A. Fisher, 
City Engineer of Rochester, who gave a general 


been afforded 


to see streets 


series 


public 


was 


description of the city and its growth in popu 
lation, assessed valuation, taxation and the like, 
not forgetting to give a good general idea of the 
framework of the city government. As to the 
latter, it may be noted that Rochester has a rela- 
tively small city council, which passes local or- 
dinances and appropriation bills, on the one 
hand, and a mayor and various other executive 


officers, on the other, the latter being appointed 
by and responsible to the mayor. A 


timate and apportionment frames the city budget, 


of es- 


board 


which may be cut down, but cannot be increased, 
by the city council. All contracts above a few 
hundred dollars in amount are let by the board 
of contracts and awards. The city engineer is 


a member of each of these boards. 


A good 
tem 
of 
by 


of 
together 


general idea 


Rochester, 


the water-works 
with of some 


sys- 
of details 
most 


Messrs. 


its nteresting 


Frederick T. 


features, was presented 


Elwood, Commissioner 


of Public Works; Beekman C. Little, Superin- 
tendent of Water-Works, and Mr. John F. Skin- 
ner, Principal Assistant Engineer. As many of 


our readers know, Rochester was the first city in 


the United States to introduce dual water- 
Supply, embracing a full supply along the usual 
lines and an independent supplementary supply 
for fire protection and for manufacturing uses 
in the business section of the city. The main 
supply comes by gravity from Hemlock Lake, 
some distance north of the city. The special 
supply is pumped from the Genesee River, within 
the city limits, which, even in the early ’70's, 
when the works were built, was already too 
badly polluted to be suitable for domestic con- 


sumption. Connected with this special supply is 


a Holly quadruplex pump which has now seen 
over 35 years of service; also modern installa 
tions of centrifugal pumps, one driven electric- 
ally and another by a steam turbine. The main 
supply has long been notable because (1) the 
gravity supply main from Hemlock Lake includes 
a number of miles of riveted wrought-iron pipe 
which has been in use over 35 years and (2) be- 
cause, partly on the strength of the success of 
the wrought-iron pipe, riveted steel was used for 
the second supply main made necessary in the 
early '90’s. The Rochester water-works are also 


notable, among those of their size, on account 


of their now having 9S% of the services metered. 

Some old rotary piston water meters, in use 
since 1880 and 1SS1, recently showed a fair de- 
gree of accuracy after having been in use all 
that time temarkable results were also shown 
in tests of disk meters which had been in use for 
a Jong time. 

The new Cobb’s Hill Reservoir, put in use 


early in 1909, affords a storage capacity of nearly 
150,000,000 gallons within the city limits, thus 
guarding against any possible accident in the 
long gravity supply mains. This reservoir is 
built on a hilltop and consists of a concrete wall 
backed by earth, together with a concrete bot- 
tom. At the base of the wall there is a gallery 


Besides 
linear foot 
for 
been very 
a ft. 


reservoir. 
per 
affords an opportunity 
The leakage has 
built bloeks 


whole 
of 


the 
yard 


extending around 


saving a cub concrete 
of 


leakage 
’ 


wall, this gallery 
nspection 
small. The wall was in in 
length. 

It may out of place to mention here a 
paper near the of the 
tion, describing the purification plant of the 
chester & Ontario Water Co. This paper 
read by Mr. James M. Caird, of Troy, N. Y. 
company named supplies a small 
chester of 
Ontario 


terminating 


not be 


presented close conven- 

t0- 
was 
The 


Ro- 


is 


portion of 
Water 
intake 


suburbs. 
through an 
in 40 ft. of 
passing it through hori- 
Ibs. Sulphate 
of alumina is used as a This 
hypochlo- 


and a number 
from Lake 
ft. long, 


iter 


drawn 


£000 water. 


The w is purified by 


zontal filters under 255 pressure. 


coagulant. is 
somet calcium 
the 


been 


mes supplemented by 


rite, with a considerable saving in alumina. 


Recently 
the rate of 74 g 

chlorite at the rate 
the turbidity of the 


has used 
and 
er. 

water 
into 

found 


their 


sulphate or alumina at 


ft 7 or 
I 


ealcium 
per gal. 


gal., 
OAS 


lake 


per 
of 


hypo- 
When 
exceeds 10, a 
As many 
the lake 
copper 


coagulat basin is brought use, 


ne 


in 
worst, 


have been 
at 
with 
ited 

made 


as 15 kinds of alga 
When 
sulphate has been 

During the 


interesting 


water these 


are 
good results. 


to 


used 


evening dey Rochester, an 
by Mr. R. M. 
Vice-President of the Rochester Railway 
& Light C The this address was the 


attempt of the ¢ the 


address 


was 





burden of 
ympany to with 
the 
Ro 
the 
ring to give good 
The 


twenty te 


cooperate 
horities, other business 
people of 


vancement of 


and 
ad- 
time 
street 
staff 
devoted to 
interests of the 
and light. 
this staff 
heating 
do not 


interests 





general in the 
the 


lighting 


hester in 


itv, while at same 


endeavi and 


railway service mpany maintains a 


of some hnical graduates, 
advancing the m 
city the 
Mr. Searl 


stand re 


plant 


inufacturing 


bv onomieal use of 


the 


into 


pow er 
of 
and 


members 
the 
establishment, 


lat 


1 


said tl 


ady .to | power 


of any local and 





hesitate to advise the use of steam rather than 
gas or electricity for power or heating 

The Rochester evening concluded with a very 
interesting talk on the parks of Rochester by 
Mr. C. C. Laney, Superintendent of Parks. This 
talk was accompanied by a great number and 
variety of lantern slides Particular mention 
may be made of the fact that one of the parks 
was donated to the city with the understanding 
that it would be devoted to an arboretum to be 
laid out under the direction of a competent 
landscape architect On calling in the late 
Frederick Law Olmsted it was concluded that 
the area was not sufficient for the complete 


arboretum designed by the donor. Consequently, 


there was substituted a pinetum, 


markably complete collection of 


and also a re- 


shrubs 

Steel 
number 
the 
the other authors will begrudge giving first 
to the paper on pipe Mr 
Kuichling, Consulting Engineer, rk 


Lines. 
particularly 


Pipe 


Of a of valuable 


papers 
presented r 


at convention, we think none of 


place 


steel lines, by Emil 


New Y City. 


The impossibility of giving detailed informa- 
tion from this paper in a report of the proceed- 
ings of the whole convention will be understood 
when it is stated that Mr. Kuichling used about 
an hour in presenting an abstract only of the 
paper. All that can be attempted here will be to 
convey a general idea of the contents of the 


paper and the object of the author in presenting 


it. Speaking of the object first, it may be said 


that the author’s aim was to make a thorough 
canvass of what is not known and what re- 
mains to be learned regarding steel pipe On 
concluding his abstract of his paper, he said 
that an equally long paper could readily be pre- 
pared on the good points of steel pipe lines, but 
that pleasant task he would leave to others In 
the course of his paper Mr. Kuichling gave a 


quite extensive review of the history and prac- 


tice of steel pipe line construction. Naturally, the 
author devoted a considerable amount of time to 
the wrought-iron and the steel pipe lines at 
tochester, with both of which Mr. Kuichling 
was connected. He also dwelt upon the rela- 
tive merits of wrought-iron and steel plates as 


material for riveted pipe, and brought out clearly 
the evident great of wrought-iron 
on the point of resistance We hardly 
need remind our readers that comparatively few 

have developed the pipe 
at Rochester after some use, 
while in comparison th? steel line 
leaks within a 


superiority 


corrosion 


leaks in wrought-iron 


o- of 


line oe 
developed many 


years 


few years 


The idea should not be gotten that Mr. 
Kuichling’s paper was devoted wholly to the 
quality and corrosion resistance of steel pipe. He 
also discussed deformation. Here also his aim 
was to call attention to what is not known 
rather than what is known on the subject. 

In discussing the paper, Mr. E. A. Fisher re- 
marked that some people have an idea that the 
Rochester steel conduit is going to pieces. This 
is far from the truth. While there has been 
corrosion and leakage, the corrosion is confined 


the con- 
$10,000 a 


to pitting, and the general strength of 
duit is not affected. $8,000 to 
spent in repairs consisting generally of 
the pipe 
Altogether, less than three miles have 
the total 26% 


Some 
year are 
uncovering 
recoating it. 


each way from leaks and 


been recoated out of length of miles 


In the course of the discussion Mr. Francis H 
Luce, of Woodhaven, N. Y., gave some informa- 
tion regarding the changes in the manufacture 
of enameled kitchen-ware which he thought ex 
plained why steel pipe was so much more readily 
attacked by rust than wrought-iron. Mr. Luce 
said that prior to 1890) the old-fashioned char- 
coal wrought-iron was used for kitchen utensils. 
Such utensils would last for a great many years 
On changing to steel great difficulty was ex 
perienced in making the enamel adhere, and 
special means to that end had to be devised. He 
thought the lack of adhesion was largely due 
to the fact that the steel is not nearly so porous 
as the wrought-iron. 

Mr. L. M. Hastings, City Engineer of Cam- 
bridge, Mass., stated that the steel pipe which 
he put in many years ago followed the Rochester 
specifications in general. The Sabin coating was 


used at Cambridge (as it also was used the 


on 















































































































334 
sections of the Rochester pipe which have cor 
roded least) M Hastings stated tha eating 
e dipping the pip to pp th 
pened the pores so that the coat- 


better and thus had greater ad- 
ently } his 


So far a he knew, 


1 preserved 





Hawle Wilkinsburg, Pa vho 

i rmerily located at Atlant City, told how 
the steel pipe 1id across salt marshes had ne 
ieces there This pipe was laid against the 
idvice of Mr. Hawley and Mr. Kuichling and 
against the wishes of the water commissioners 
the city council setting itself up over all these 
and not permitting the use of wood stave pipe 
is had been re nmended by the engineers 
named It is interesting to not that a 4S-in. 
pipe line is now being laid, or will soon be laid, 
icross the meadows at Atlantic City. The At 
antic City steel pipe line was laid some _ ning 
ears ago The pipe was coated with “mineral 
rubber,” and had burlap wrapped around and 
pressed into the hot coating in order to afford 
protection in transportation. Pipe for the first 
half mile laid was carted across the meadows 
Subsequent'y, the pipe was rolled 600 to SOO ft 
ross the meadows, which were frozen at the 
mie About a hundred leaks soon o irred in 


the which 
occurred 
This, of 


coating ca 


pipe line, the pip for 


While only a few leaks 


hauled. 
damage to the 


n that which had been course 
explained by 
rolling the pipe 
Mr. Allen 


\ } f 
ivo of 


Hazen expressed himself 
pipe He 


years ago. 


stron 





in 


steel Albany 


used it first at 


a number of Recently at Springfield 





the lowest bids for conduit were at the rate of 
$2 per foot for steel pipe, against S83 for cast 
pipe He believed that ultimately steel would 
be used for all pipe lines larger than 36 ins. As 
to the use of wrought-iron, Mr. Hazen remarked 
that there was a difficulty in rolling this in large 
plates, especially where cked joints were used 
mgitudinally He understood that the ingot 
iron can be rolled in large plates as the steel 
o that for this and other reasons he considered 
the ingot iron promising. 


pipe that 


Mr. Morris Knowles sta 
able amount of steel 


that the consider- 


had been used in 


ind around Pittsburg had given general satis- 
faction Mr. Robert Spurr Weston described the 
ypen-hearth steel process in its relation to the 
uestion under discussio1 The large ingots from 
the furnaces cool in a way similar to the forma- 


cakes; that is, 


the 
center 


with 
the 


concen- 


the When 


impurities at 


th ingots are rolled these impurities are un- 
venly distributed and thus give rise to unequal 
lectr resistance in different parts of the plates 
and consequently to concentration of corrosion 


since corrosion, as it is now 


known, is 


electric action The first requisite of coating, of 
vuurse, is to keep water from the pipe. The 
Sabin coating is better than others because it 


1 on and in and thus excludes water. U 


is bake 


satisfactory results sometimes had with Trini- 





dad asphalt are in part due to the fact that this 
material includes some f non-bituminous 
matter, which is dissolved by the action of the 
vater, thus leaving the coating porous The 
purely bituminous products are therefore more 
lesirable 

Water-Works Income, Depreciation and 

Other Topics. 
\ studies of the growth of 


\ pape - on some 
water-works districts 


ndustry, 


incdDme by having different 


‘lasses of population and as exemplified 


by the experience of the Indianapolis Water Co., 
was presented by Mr. F. C. Jordan, Secretary of 
hat mpany Yearly records, plotted as curves, 


showed great variations in among the 


income 





lifferent districts studied The curves also 
showed conclusively that in many cases the in- 
m was insufficient to meet fixed charges. The 
ame } rise © considerable discussion re- 
irding the proper basis for water rates and also 


regarding guarantees of revenue on extensions, 


Hawley stated that every private com- 
j for 


pany was liable to do a losing business 


years 





tions. guar- 


Mr. 


His company requires a 


15% revenue on extensions 


ENGINEERING NEWS. 


Leonard 


Metcalf discussed some of the broader 
aspects of water rates, including the attitude of 
public-service commissions He thought that the 


paper by Mr. Jordan tended to show that the 


“going value ideas of the Wisconsin Commission 
were wrong Mr. James L. Tighe enlivened the 
proceedings giving some very low figures of 

ter rates and hydrant charges at Holyoke, 
Mass ind stating that notwithstanding this the 
vater-works plant paid taxes just as it would if 


t was owned by a ¢ Cry, 
Inquiries showed that, 
Holyoke takes 
these 
paying 
the 


‘ompany instead of a 
even. 
department of 
ipiti harges, yet in latter 


rates it has been in- 


terest on only a small remainder of original 
bond 

\n paper on 
ation in Water-Works and Methods of 
ng The for’ 
Metcalf, Consu 
Metcalf divided 
ind ont 


and d 


issue, 

extended and valuable “Depreci- 
Account- 
Mr. Le 
Mass. 


into physical, 





of was mard 
Mr. 


func- 


presented 


by 


ting Engineer, Boston, 
depreciation 
discussed the advan- 


the 


methods of computing 


tional ngent, and 


sadvantages of sinking-fund and 


tages 


the straight-line depreci- 


ation The sinking-fund method comports well 
vith water-works experience and is in some re- 
pects advantageous to the consumers, but it in- 
volves more complicated bookkeeping than the 
straight-line method, or the plan of setting aside 


in equal amount each year for depreciation. In 
conclusion, Mr. Metealf urged that water-works 
nen should keep better records, particularly 


short life 
paper gave 
Kuichling 


and 
The 
Mr 


‘ing upon both long life 


of their 


ynsiderable 


plants 


nts 


rise to ec dise. 


ission. 


alled attention to the fact that many of the de- 
preciation data, as well as large portions of the 
ther data used by engineers, are ancient, hav- 
ing crept into the literature with no very good 
reason yeurs ago and having been handed down 


ver and over again since. 


An interesting explanatory paper on the theory 
metals 
Weston, 


paper 


rrosion of 
Robert 
Mass. 


ictice rf 
Mr 
Boston, 


and pr 
sented 
expert, 


was pre- 


by Spurr 


This 


Sanitary 


was illus- 


trated by formulas based on the comparatively 
new theory of ions, and also by laboratory ex- 
periments Mr. Weston remarked that tin-lined 
pipe is liable to corrosion because tin crystallizes 
and thus water can pass through the lining to the 


AS a 
Harold J. 
yply of New 


beneath. 
paper, Mr 
Water Su 


on the effect of 


metal Mr. 
Stevens, of the 
York City, sent 


hypochlorite of 


Weston’s 
Board of 


discussion of 


some re- 


marks lime solu- 


t 


on on metal pipes. Plain wrought-iron pipe 
was most readily affected, the inverts being 
eaten through in three or four months Galva- 
nized wrought-iron was partly filled by tubercles. 
Brass was less rapidly corroded than wrought- 
ron, and it would probably last two or three 


times as long before needing eaning. 


renewal or cl 


Bronze float valves condition after 


hypochlo- 


were in good 


uur or five months’ immersion in the 


solution, but their seats were coated. Cop- 


per floats were eaten through in three months. 
Tin stood well. No observations were made on 
cast-iron mains as there is reason to believe that 
no damage to these need be expected on account 
of the small proportions of the hypochlorite 
which would go through the distributing system, 


ind also because such hypochlorite as there was 


would he the ors matter. 
half 


wood 


largely taken up by ganic 
Wood stililng 
exposure 
soft that 


broken off 


boxes stood 
to 


the 


one 
but 


and a 
the 
boxes could be 


have 
vears’ hypochlorite, 
vas so edges of the 
readily 
The “Use of the Water Ejector for Transport- 
reviewed by Mr. Morris Knowles, 
Mr. John M. Rice, Division 
Filtration, Pittsburg, Pa., 


paper being read in abstract by Mr. Knowles 


ng Sand’? was 
Chief F 
Engineer, 
the 
and 


dis 


mngin and 





r, 


Bureau of 


accompanied 
the 
continuation of it, 


by lantern slides. <A 


which 


written 
virtually a 
Mr. 
Filtration, 


ussion of paper, was 


Was sent in by Chester 
F. Drake, Superintendent of 
The Mr. 


present the result of a 


Pittsburg. 


chief object of Knowles’ paper was to 


experiments made 
of 
their various 


series of 


at Pittsburg to determine the efficiency sand 


the best tions of 


This portion 


rs and 


< je ct 
parts 


propor 


of the paper consisted largely 
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of tables and diagrams. Mr. Knowles also pre- 
sented a brief historical review of the use of the 
sand ejector. This began at London in 1886, 
When Mr. William Bryan, engineer of one of the 
water companies there, first employed it. This 
use was not for washing sand, as has been so 
common since, but for transporting it. A record 
distance of some 70U ft. of transportation was 


made thus early. 
in the United 
Mass., in 1895. This ejector was modeled by Mr. 
Allen Hazen after the 
filters of Hamburg, 
At 


so of 


The 


States 


first use of the sand ejector 


was made at Lawrence, 


an ejector used on water 


Germany. 
the first 


year, some 


ittsburg during months or 
the 10,000 cu. yds. of 
filler sand were transported and washed at a cost 
of 12 per cu. yd This, of 
cost of pumping the water used for the 
Mr. len mentioned extensive 
periments on sand ejectors made by 


seven 
present 


ets, course, included 


purpose 
Hazen 


some ex- 


himself and 


Mr. F. F. Longley, formerly of the Washington 
filtration plant. Some valuable data have been 


accumulated which Mr. Hazen had hoped to pub 
lish this time. He offered to incorporate 
formulas based on the experiments in 
Mr. Knowles’ paper. 

absence of the author, a 
Prof, Ey. “F. 
versity, Montreal, was read by title. 


before 
some useful 
the 

In the 


d'scussion on 
paper on ic 
formation, by Barnes of McGill Uni 
The only other subject on the 
to be “The 
Infectious 
Sanitary 
York 
modern 


program remain- 


ing mentioned is Flies to 


Dr 
Board of 


Relation of 
the Transmission of 
Herbert D. 
Water Supply, New 

Viewed the important 
knowledge of 


Diseases,”’ by 
Pease, Expert, 
Dr 


additions 


City. Pease re 
to the 
interesting and 
instructive manner, and then presented some very 
striking 


These 


this subject in an 
objeet-lessons to ill 


the of 


ustrate his points 


were in shape moving pictures, se- 


cured from abroad by Mr. Edward Hatch of New 
York Citys The pictures gave the life history of 
the fly, and showed in a way that no one who 


the 
infects food. 


saw pictures will ever forget just how the fly 





Convention of the Central States Water- 
Works Association. 


small 
the Central 
ciation, held at 
1910 The 
range, but were mostly of general character. The 
central the large 
amount of attention devoted to water purification 
and the problem of 
terially safe water. 

The State 
Mr. Paul 


father 
tion of 


attendance the conven- 
Works 


on Sept. 20-22, 


marked 
Water 
Ind ; 
presented 


States ASSO- 


Indianapolis, 


papers covered a_ varied 


feature of the program was 


furnishing clean and bac- 


Sanitary Engineer of Kentucky, 


Hansen, made a strong plea for fuller 








recognition by water-works managers of their 
duty to supply pure water. <A few passages from 
the paper will illustrate: 

’ : We find otherwise competent and reliable 
water-works superintendents zealously defending water- 
supplies known to be polluted or subjected to the pos 
sibility of pollution. The argument used in nine cases 
out of ten is that the water cannot be harmful since no 
cases of typhoid fever or other diseases have been defi- 
nitely traced to its use. This argument is sometimes 


used in the face of the presence of an abnormally high 
death-rate from typhoid fever. 


It is unfortunate that the spur of competition, com 
bined with a desire on the part of many municipalitie 
and water companies to secure an installation at very 
minimum expense, has resulted in the erection of many 
filter plants unworthy of the name, which have done 
much to throw discredit upon the process of filtration in 
general. Added to this, there is often a lax and unin- 


telligent operation of filter plants, under which conditions 
even the most carefully designed and constructed instal- 
lation will fail to give acceptable results. 


After a 
guide in 


review of some principles which should 
sources of supply, or in 
filtration, the author 


as follows on hypochlorite disinfection: 


choosing de- 


ciding to adopt remarked 


7 there is still an opportunity for the water 
works superintendent to 


furnish his consumers with a 
safe water at a trifling expense, both as to first cost of 
installation and subsequent operation, by the use of 
hypochlorite of sodium or calcium as a disinfectant. The 
writer is not prepared to state to what extent hypo 
chlorite treatment may take the place of filtration, but 
it should be observed that disinfection does not remove 
any of the objectionable physical characteristics of the 


water; and moreover it is apt to impart 
to the water which is almost 
popular complaint. 


1 medicinal taste 
certain to give rise to 


A similar’ subject 


Whipple, 


was treated 


Consulting 


by Mr. 
New 


George C. 


Engineer, 
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Water 
reviewed 


York City, in a 
Municipal 


entitled “Clean 
Mr. Whipple 
of purity 
the 


paper 
as a Asset,” 
the changing standards 
drinking-water: 


as concerns 


earliest, purely physical 


standards of clearness, and absence of color, 
taste and odor; next, the chemical standard, 
when everything went by nitrogen results; and 
to-day the bacteriological standard, when the 
colon bacillus is the eriterion of pollution and 


the typhoid death-rate is 


While the 


taken as a measure of 


purity. change in standards is to be 


regarded as a rise of standards, the author 
deprecates the practice of going by bacterial re- 
sults alone and disregarding the older criterion 
of physical cleanness. The hypochlorite disin- 


fection to be credited too highly, 


process is 





apt 


for, Mr. Whipple says: 

It does not improve the appearance of water, nor its 
taste, nor odor—on the contrary its tendency is to add to 
the odor of some waters, especially if used in too larg 
doses. It does not make a water visibly clean, it kill 
bacteria Such being the case its scope of usefulness is 


obviously limited Those in charge of water-supplies 
where the water is always clean, or of supplies that need 
an emergency treatment to destroy a sudden infection, 
may find in this agent a effective and inexpensive 
germicide. As an adjunct to filtration the use of calcium 
hypochlorite in the future is likely to be large, as it 
offers an additional safeguard and supplements the work 
the sedimentation basin and the sand bed It some 
times enables higher rates of filtration with coaigu- 
lant to be used, and thus reduces cost. There is danger, 
however, that this substance may be regarded as a means 
purification complete in itself, that it may be em- 
ployed with uncleaned waters without other means of 
purification, and that because of its cheapness it may find 
adoption in situations for which it is not appropriate 
There is danger, also, lest water-supplies suffer from its 


safe, 


of 


less 


of 


faulty application, that is, through unsatisfactory appa- 
ratus and neglect. Already several unfortunate in- 
stances of this might be brought to your attention. In 
short, through zeal to raise the bacteriological standard 
of water, coupled with motives of economy, there is 
danger lest the virtue of cleanliness be overlooked 


The remainder of the paper gave a sum- 
marized statement of the different kinds of puri- 
fication required, and emphasized specially that 


filtration is 


becoming more and more necessary 
for even the best waters, as those from the Great 
Lakes. Approximate figures of cost and value of 
purification were cited from the author’s book 
“The Value of Pure Water,” the value ranging 
from $5 to $200 and the cost not over $10 to $15 


As to 
against 


hard water, 
to the 
make it economi- 
net 


per million gallons. softening 
the of 
munity not 


purification 


balancing cost value com- 


does in case 


every 


cal, whereas always shows a 
saving. 
There 
ceding 


Western 


little or 
papers, 


was no 


but “ 


discussion on the pre- 
The Acid Waters of 
Mer. C. EB Trax,-.of 


two 


Pennsylvania,’ by 


McKeesport, Pa., brought out some remarks. 
This paper, of which we hope to give an ab- 
stract in our next issue, described the condition 
of the Youghiogheny River and gave figures as 


variations thereof. 
to remove 
author charged 


to its acid percentage and the 


McKeesport is treating its water 


acidity and hardness. The coal- 


mine washings with being the source of the 
acidity, and seemed to be pessimistic as to the 


prospects for future prevention of this pollu- 
tion. Mr. J. B. Ayres, of the Board of Water & 
Light Commissioners of McKeesport (and also 


connected with the National Tube Co.), said that 


the water of the Monongahela River is used over 
2” times by the 65 steel mills between Brownell 
and Pittsburg. As to whether the pollution 
should be prevented or the water should be puri 
fied before using, he suggested that the burden 


where it could be 


Hurty, 


should be placed most 
De. J. Health 


Indiana, dwelt on the extent and variety 


easily 


borne, State Commis- 
sioner of 
of 


on 


stream pollution by industrial operations, and 
the that against 
plants were often exaggerated. He 
to treat the 
than to attempt 
nines from polluting the water. 

16-In. Main” 


industrial 
thought that 
acid water 
to keep the 


fact complaints 


it might prove easier 


after contamination 


“Repairing a was read by Mr. C. 


W. Wiles, of Delaware, O Difficulties in apply- 
ing a sleeve over a crack in a main were de- 
seribed. 

Tests of pipe under air pressure and under 


W. R. 
the title 
Pipe fur- 
to be 
only 


hydraulic 
Conard, 


pressure were described by Mr. 
of Burlington, N. J., 
“Some Experiences in Tests of 
for which 


absolutely 


under 
Pipe.” 
desired 
meet not 


nished mains were 


to 


£as 


tight was specified 





a hydraulic pressure test but also a test of 00-lb. 


air pressure, sOap suds being applied outside to 
show leaks. Out of 7,691 lengths tested by both 
methods, 41 leaked in the hydraulic and 458 in 
the air test; the percentages are 0.53% for hy 
draulic and 6.0% for pneumatic testing. In view 


of the comparative figures the author suggests 


that the pneumatic test is valuable for water 
pipes aiso. In discussion, however, some mem- 
bers expressed the view that the minute leaks re- 
vealed by the pneumatic test would be sealed by 
the pipe coating or by rust 

Under the title “Floods, Conservation and Re- 
lation to Water-Supply.” Mr. Morris Knowles, 


Pittsburg, Pa.. made a plea for general interest 
in and sympathy with the headwater control 
studies which were started in Pittsburg two 
years & with a view to developing means of 





protecting Pittsburg from floods. The threat- 
ened shut down of the Brilliant pumping station 
in 1907, and the water-supply troubles which arise 
in periods of drouth, were used to enforce the 
plea that water-works men should assist Pitts- 


efforts 
West 


burg’s 


The Washington Street pumping station 


f the Indianapolis Water Co. contains steam- 
turbine centrifugal pumps, which were seen by 
the Association during an inspection trip on 
Sept. 21. Mr. <. H. Hurd, Chief Engineer of 
the company, based an instructive cost-compari- 
son paper on the performance of these pumps, 
which was presented under the title “The Steam 


Turbine Centrifugal Pump.” Taking as example 


gall 
units of 


of uw ft 


a plant million 
the 


working 


pumping ten ns per day on 
this 


with 


average, with two capacity, 


head coal at 


with 


against a 
ton; 


$2.50 per and interest 
at 9%; 


equipment 


depreciation 
assuming a ‘ating 


to cost 


high-duty 
$180,000 and 


recipro pump 


to show a duty 


of 150,000,000 ft.-lbs. per 1,000 Ibs. steam, and 
a centrifugal pump equipment to cost $0,000 
and to show a duty of 80,000,000; and with 
boilers evaporating 6 lbs. water per Ib. coal; he 
deduced that the centrifugal pump plant would 
show a saving of SSOO annually. If coal cost 
$2.80 per ton the total annual costs would be 


the high-duty 
With lower- 


equal; with higher-priced coal 
plant 
priced 
A short 


O., discussed the 


onomical, 
centrifugal plant. 

ae. C.. & 
‘The 


would be 
the 


paper 


more e 
coal 
Warren, 

End of 


by Inman, 


Business 


subject 


a Water Company and Its Dangers.” 

Coal economy was discussed by Mr. F. W. 
McNamee, of Wabash, Ind., in an impromptu 
address. The Wabash pumping station by in- 
troducing a bonus system for its firemen, based 


on the percentage of carbon dioxide in the flue 
gases, has achieved a marked reduction of coal 
consumption. The gases from the flue of each 


boiler are sampled by a continuous sampling bot- 





tle, arranged so that its water contents of 5 
gallons drip out in 12 hrs. All bottles are tested 
the following day, and the fireman is paid a 
bonus on this test. For 6% CO, he gets 15 cts. 
bonus, for 14,. TO cts. bonus. 


The elected 
for 


Grand 


principal officers 
President, A. L. Holmes of 
tapids, Mich.; Vice-President, W. J 
of Wheeling, W. Va.; Ww. 
A Veach of Newark, O; Treasurer, A. W. 
Massillon, O. 


Association 


as 


the coming year: 


Scroggins Secretary, 
Inman of 

The 1911 
€y.; by vote of the 


convention will be held at Cleveland, 


meeting 





A Temporary Hypochlorite Plant for Treat- 
ing the Water-Supply of Milwaukee, Wis. 


By CHARLES J. POETSCH,* M. Am. Soc. C. E 


On June 1910, the new Health Commissioner 
of Milwaukee reported that the number of typhoid 


18, 


cases in this city were on the increase and blamed 
the the 
with health commissioner and 
decided to the 
On June 21, a very temporary 


water-supply as cause. In a conference 


the the 


the city engineer, it 


mayor, 
was sterilize 
water immediately. 
plant, 
hypochlorite solution was mixed, 
the The solution 
to reached the 


consisting of a single tank in which a 


Was set over 


up 
water-supply tunnel. was fed 
the before it 


means of a 1l-in. 


supply pumps by 


pipe, the flow being regulated 


Wis 


*City 


Milwaukee, 


Engineer, 


by a valve One week later the present plant 
was started in operation 

The plant now consists of a mixing tank 3 ft 
in diameter and 4 ft. high and of two solution 
tanks, each S ft. in diameter and 7 ft gl Pe 
mixing tank has a stirring device operated b 
hand The tanks are of cypress lumber, set up 
sutside the pumping station over the supply 
tunnel and connected with galvanized-iron pipes 
with the supply. The flow is regulated by mean 


of ordinary valves, according to the amount of 


pumpage in the station. Six pounds of hypoch!o 
rite of lime are used per million gallons—which 
seems to be ample according to a recent test made 
by the city chemist Daily tests of the raw 
water and f the treated water are now being 





Temporary Hypochlorite Plant for 


Water-Supply of 


Treating 
Wis. 


the 
Milwaukee, 


made by the health department The results of 
these tests show about Z0O bacteria per ec. « in 
the raw water and from 2 to 6 in th treated 
water. 

Should it be necessary to continue the trea 
nent of the water, is proposed to construet con 
crete tanks, close to the pumping station, with 
the mixing tank inside of the building, so as to 
ye able to do the mixing by mechanical means; 
the solution could then be fed into the pump 
wells. Wooden tanks are liable to be digested 
by the hypochlorite in the course of time. 

The pumpage is now 50,000,000 gals. per day 


The cost of treating this quantity is $5.25 


labor and $4.95 for chemicals, making a total of 
$10.20 per day, or 20 cts. per 1,000,000 gals lhe 
installation cost was about S225 


[The water-supply of 


Michigan at a 


Milwaukee s drawn f1 


Lake 


point some SOM) ft from 
the shore and at a depth of about 50 ft Ser 
Eng. News, June 30, 1910, p. 763, for some notes 
on the recent typhoid outbreak and the possible 





sewage pollution of the supply; also Sept. 19, IS95, 
for detailed description of the water-works tun- 
nel. Judging from information which has come 
to us from various sources. there appears to be 
reason to doubt whether the } 
responsible for the outbreak, bi 

we have seen have been meage 

e ered 


THE MUNICIPAL TRAMWAY SYSTEM of Sheffield 


ngland, is rep ‘onsul ¢ M. Danie! 





yrrted on by ¢ 








Daily Consular Reports of the U. S. I 
and Labor, Sept. 12 A profit o 
jing March 31, 1910—an increase oO’ 
‘vious year—was shown The total capital exp 
now amounts to $4,882,700, the increase in the 
pa year having been about $208,000 The annual i 
ome for twelve month was $1 and. tl ) 
operating expense was $883,348, le $ ofi ) 
$372,242. The difference between this and he 
profit represent nterest on stoek, mortgag ny 
nents and contributior to k 1 rhe a 
age operating cost is given 11.68 per ir o 
ompared with 11.77 for the previous year The 
of fares hows that the iverage listance pas 
travel are half a mile for 1 ct., 2% miles for 2 ct 
miles for 3 et and 5 mile for 5 ect oO July 15. 1910 
I management reduced the rate f fare by rais 
ge limit of half ire » tw y é 
receij p passenge mile is 0.386 
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Separately-Molded Sections for a Concrete 
Sea Wall. 


In the construction of new sea walls at Syd- 
ney, N. S. W., for the Sydney Harbor Trust, Mr 
W. E. Adams, A. M. Inst. C. E., has in two 
separate locations designed and built a new 
type of concrete retaining wall, in which L- 
shaped sections are separately molded on short 


and swung into place. These walls are described 
n the August, 1910, issue of ‘Concrete and Con- 
structional Engineering’ of London, and from 


that paper we have abstracted the following 
deseription 

Fig. 1 shows the general position of the first 
vall built. It will be noted that a dock landing 
s made on a sloping foreshore by dumping in 
stone to form a sloping underwater face with a 
horizontal surface at the water level but some 
14 ft. below the dock level. Just inside the top 
of the slope, on the level surface, is placed an 


L-shaped retaining wall holding back an earth 


fill to the level of the original slope and extend- 


ing seaward from this wall an ordinary timber 
and pile quay is built. The particular wharf 
here shown is 490 ft. long and in calling for 
bids for the construction of the retaining wall 


ilternate designs of a separately-molded concrete 
wall, a solid concrete wall and a stone wall were 


asked for. The first of these proved the cheap- 
est and was then built. 
Fig. shows the general design of the wall. 


It consists of separate L-shaped counterforts 12 





Miller’s 


Section Through Quay and Wall, 
Point, Sydney, N. S. W. 


Fig. 1. 


and 8S ft. 
and a 


With a 
vertical 


ins. thick, 13 ft. high deep, 


solid horizontal base trussed 


member. These are spaced 6 ft., c. to c., and act 


as counterforts to hold the front slabs which re 
tain the earth. The bottom of each counterfort 
has a wide slab to spread the pressure and an- 


tther slab is placed on top of the far end of the 
horizontal of each L to 
the earth 
overturning. 


larger dis- 
the 


members 


guarantee a 
load which holds walls 
All of 
reinforced, although the 
the metal are not shown in the original drawings. 

In the the rock bottom 
rammed flat with a large wooden templet swung 


tribution of 
these 
and 


are 


against 


size disposition of 


construction, was first 


to a pile-driver, and then the front foundation 
plate was placed and also rammed into po- 
sition. Bagged concrete was then placed back 


if each foundation plate to make the bearing of 


the counterfort level, all of this work being done 
ibove water at low tide. The counterforts, which 
had been molded in a vertical position on shore 
some time previous, were then picked up by a 
derrick and swung into place, also at low water 
when the upper part of the footings were in 
iir. Finaly, the slabs were swung against the 
projections in the counterforts and the fill made 
from shore as the earth could be procured. 

All of the walls in the vicinity of the one de- 
scribed sank after being placed, as the ground 


thereabouts is quite unstable, and the concrete 
wall proved no exception to the rule. During 
the progress of the filling the whole wall sank 
bodily from 5 to 7 ins., and during the first six 
months after the completion of the work there 
was an additional settlement of from 1 to 2% 
ns., but after that no further movement was Ob- 
served in the three years since the completion of 
the wall. The settlement was uniform and no 
cracks have appeared, which was not the case 


walls. 





adjacent stone 
In addition to the ordinary earth 


20K) 


pressure, a 


live load of lbs. per sq, ft. was assumed as 


a surcharge above the wall 
the 
2 tons per sq. ft. 

This 
wall of 


With this heavy load 


maximum pressure on the foundation is only 
second 
greater size but somewhat different 
the wall, the dis- 


position of the stone filling and the timber wharf 


wall proving very successful, a 


much 


design was built. In second 





was the same as in the first, but the wall had 
to hold 21 ft. 6 ins. of fill with an allowable 
maximum footing pressure of but 2 tons per 
sq. ft. The wall shown in Fig. 3 was designed. 
This is also of reinforced concrete, but differs 
from the first wall built, in the absence of any 
extra bearing plates or intermediate vertical 
slabs. Each counterfort is 3 ft. 6 ins, wide in 
front, 21 ft. 6 ins. high and 15 ft. deep with 
solid sections about 12 ins. thick. Each one 

f _— x 

| 

| Weigh: 

nN 

R 

Ss M y 
Fig. 2. Detail of Separately Molded Concrete Wall 

Placed in Location, Shown in Fig. 1. 
weighs about 9 ms, while the counterforts 

described above did not exceed 8 tons. 

The footings in the second wall were under 


water at all times and were prepared by pulling 


ver the stone heavy straight edges guided by 
divers. In placing the sections a heavy waling 


piece fastened to the nearest line of 


and the counterforts swung in place from chains 


was piles, 





attached to logs driven through the three holes 
shown in the drawing (Fig. 3). fach member 
was swung in snug against the adjacent one 
just placed and when the whole line was com- 
es 
Coping & 
o K 
Weight 3 Tons 
© 
Lama oo 
+ 80" i Ke4 
seine a Sed 
Rec SE Front 
Elevation Side Elevation. Elevation. 





Plan. 


Fig. 3. Detail of Large Separately Molded Wall 
Placed in the Deep-Water Portion of Sydney 
Harbor. 

pleted the filling was commenced. 


Here, as in the 


first wall, a settlement and lateral movement 
occurred, but in neither direction large enough 
to cause any trouble. The wall has been in 
satisfactory service for about 18 months. 


Messrs, Gummow, Forrest & Co., Ltd., were the 


contractors on both walls. The contract price 


ff the first was £35 per lin. ft. and of the second 
£S 15 s,. per lin. ft. It was estimated that a 
gravity wall for the second location would cost 
£138 per ft. 


Test of a 6,000,000-Gal. Pumping Engine at 
Muskegon, Mich. 


The to reach a duty figure, with com- 
paratively small pumping engines, that would do 


ability 


credit to those of the largest type has been sev- 
eral times reported in Engineering News. In our 
issue of Aug. 18, we noted that two 5,000,000- 


gal. horizontal, fly-wheel en- 
gines installed at the Canarsie Pumping Station, 
Brooklyn, N. Y. City, showed duties of 151,474,- 
000 and 156,481,000 ft. lbs. per 1,000 lbs. of steam, 
respectively, 
conditions. 
A recent 
our notice, 


triple-expansion, 


under somewhat adverse running 
Similar instance has been drawn to 
that of a 6,000,000-gal. triple-expan- 
sion, single-acting, self-contained engine, built for 
the municipal water-works of Muskegon, Mich. 
The auxiliaries are attached to the engine and the 
whole unit exclusive of suction and discharge pip- 
ing weighs 225 tons. The valve gear is a Cor- 
liss type driven directly from the main shaft; an 
automatic speed-pressure governor regulates en- 
gine speed and water pressure; a surface con- 
denser is placed in the suction line and its single- 
acting air pump, the feed pump and a compressor 
to supply air to the air chambers are all directly 
connected to the low-pressure plunger head. 

The requirements laid down for this pumping 
engine were for a capacity of 6,000,000 gals. per 
24 hrs. against a domestic main pressure of 70 
lbs., not than 135,000,000 ft. Ibs. per 1,000 
Ibs. of steam at 125 lbs. boiler gage pressure. A 


less 


pressure of 125 lbs. per sq. in., was demanded on 
the water mains for fire service. 

The official tests were made by H. A. 
Co., of Chicago, C 


Allen & 
Engineers. On 
count of unfavorable conditions it was not possi- 
ble to conduct 


msulting ac- 
the test under contract conditions. 
The boilers were judged unable to stand safely a 
pressure of 90 The quantity of 
water pumped was determined from plunger dis- 
placement corrected for slip (0.219% by test). 
Moisture in the steam was found by a throttling 
calorimeter and readings of all instruments, 
gages, thermometers were taken every ten min- 
utes with the exception of indicator cards which 
were taken once an hour. 

The test showed a capacity of 6,589,200 gals. 
per 24 hrs., under 70 lbs. water pressure and a 
duty of 141,536,000 ft. lbs. per 1,000 lbs. of steam 
at 90 lbs. gage pressure. The duty corrected for 
contract steam pressure of 125 lbs. gage was 151,- 
695,000. 


over 


lbs. gage. 


The change from low to high speed for 
fire service was made in from 15 to 20 seconds. 
New boilers are being installed at the Muske- 
gon station, so that steam can be obtained at 125 
gage. When this work is completed it is 
expected that tests will be made showing im- 
provement over the computed duty of 151,695.000 
ft. lbs. as the corrections for this figure were con- 
sidered very 


Ibs, 


conservative. 
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THE PROFIT-SHARING SCHEME of the British Co- 
lumbia Electric Railway Co. in Victoria, Vancouver, and 
New Westminster, was revoked on June 30, 1910, accord- 
ing to a report by Consul A. E. Smith, of Victoria. This 
system, which was into service July 1, 1903, gave a 
the profits to all employees who had been one 
year in the company’s service: dividend of 6% 
declared, and then 


put 
share of 
First, a 


on the capital of the company was 


the balance of the year’s profits was divided into three 
equal parts, of which two went to the stockhold- 
ers and one to the employees. This last sum was 


equally apportioned among all the employees irrespective 


of their rank or salary. The annual bonus amounted 
during six of the seven years of operation to $30, $35, 
$40, $45, $62 and $57 per employee respectively. The 
figure for 1907 was not reported. It is stated that the 
men thought their share of the profits insufficient and 


their discontent was shown in demands for readjustments 
of shares and wages. The maximum 


figure paid con- 
ductors and motormen at that time was 31.5 cts. per 
hour, and the minimum was 20 cts. The men worked 


on an average nine hours each week-day and about eight 
hours on Sunday. The company, at the request of its 
employees, on the date mentioned abandoned this profit- 
sharing failure and averted a strike by 
adopting a schedule for motormen and con- 
varying from 22 to 35 cts. an hour. The em 
ployees have now formed a mutual benefit association 
each man contributes 50 ets. a month 
per day during sickness, The 
one thousand men. 


scheme as a 
new wage 
ductors 
to which and is 
allowed $1 company em- 


ploys about 
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The political situation, as it has developed up 


to now, shows a bright and gratifying feature, 


namely the total absence of any reference to the 
This final 
and finally out 


is proof 
of 


concerned 


Panama Canal construction, 
that the Canal 
politics, as far 
The loud-voiced 
of not 
work, uproot 
lutionize 
and the 


is now safely 


construction is 
ten to 


who wanted to 


its 
“bet 


as 


you one” objectors 


the 
revo- 


so long ago, men stop 


the engineering organization, 


the plan, introduce iconoclastic methods, 


like, are sitting quietly on the seats 


rear 


or else have gone out of the meeting-hall or have 
moved out of town. Meanwhile at Panama the 
digging and damming go forward on schedule, 


quietly, orderly and rapidly. 


a aan sansa 
The 


movement toward universal public owner 


ship of water-works received a set-back at In- 
dianapolis last week. The mayor of that city, 
Mr. Samuel Lewis Shank, welcomed the Central 
States Water Works Association with some well- 


chosen remarks. A report of the speech contains 


the following notes: 
The Mayor complimented the mana 
dianapolis Water Co. : 
He believed that water-works 


the In- 


gement of 


could be more economi- 





cally administered by a private company, and declared 
that the Indianapolis Water Co. in emancipating the peo- 
ple from the old well system had conferred a great ben- 
efit on the public 

‘ ; : he confessed that he had never received any 
water bills under Mr. tjoyd’s able management. [The 
president of the company is L. C. Boyd.—Ed.] 

The address is referred to in the report as 


“of a 
excellently 
of 


being semi-humorous and it 


“repeated 
applaud 


character,” 
receive l, 
It is 


was eliciting 


rounds applause.” human to 


a more fortunate fellow-being, and surely one 
who receives no water bills is more or less for- 
tunate. 
jcscaiiaindiaiad iste aalBac 
Failures of wooden trestles are rather more 
common than should reasonably be expected. 


Being under closer supervision than other parts 
of the roadbed it might be assumed that trestles 
could not often get into a dangerous state. But 


a fairly regular succession of 
bridge failures 


of 
the 


reports trestle- 


indicates either that super- 
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close 
to 
by no means improbable. 


is that the 
The latter 


the members of 


vision not else 


bound 


enough re- 


be 


or 


sults are uncertain. is 


Where 


a composite structure all deteriorate progress- 
ively but at different rates, it is not easy to 
renew each part at its proper moment; and un- 
fortunately any part may cause a failure: pile, 
sill, post, cap, stringer or tie. Renewal of the 
structure as a whole is apt to be timed to the 
average condition rather than to the condition 
(or probable condition) of the poorest part. 
Something is to be said in favor of placing a 


timber trestles, 

at 
condition. 

trestles 


life of 
renewals 
irrespective of 
of 

creeks or dry runs also direct attention to trestle 
piling. Every year several of this 
oecur, and though not all produce a train wreck, 
yet several of the worst wrecks of the last decade 
failures. It is fair to conclude 
that in the territory from the Missouri River to 
the Coast a dry run should always be regarded as 


large 
and 


margin of safety on 


making complete intervals so 


determined, 
washouts small 


Occasional crossing 


class 


failures 


were due to such 


a bank-full torrent, in planning structures. Since 


these ravines usually have a steep slop they 
offer the possibility of great scouring power, and 


foundations of the most resistant type should be 
provided. 
pach els 
Even if Engineering News were devoted to the 
industry of exploiting the reader by hiring out its 
reading received 


would 


pages, a modest just 
in gratis. The request 
worded in business-like fashion, quite concealing 


the 


request 


probably slip is 


transcendent importance of the subject-mat- 


ter offered for publication: 


Engineering News, New York. 


Gentlemen: 
Please insert 


ind send l 


bill to 


this brief article 


me 


in your next publication 


Yours truly 


Wed., Sept 14, 1910. 

We omit the name and address in deference to 
the sender's wish and because we do not want 
the secret suggested in the “brief article’ to get 
away The sheet enclosed bore this message: 

It has been discovered that engines are not needed 
in vessels, automobiles, flying machines or locomotives 


The blades on the turbines should move in opposite 
lirections 
Address 
Engineering News 
The iast three words are unauthorized, for we 
decline to forward replies unless the secret is 
first revealed to us. But isn’t the discovery a 


thing of wonderful promise? There is just a 


chance 
New 


ace 


that it is partly anticipated by one of the 
England of 


irding veracious 


crop flying-machines, which, 


to a contemporary, not only 


dispenses with a motor (to save useless weight), 


but also is equipped with a cellar, a high-stoop 
front, and a back stairway for the “help.” 
—— eka cat 

Data on the discharge of overflow dams, like 
those presented by Mr. Martin on another page, 
are needed in much greater fullness than yet 
available. Hydrographic measurement is not the 
only field of use for such data. Dams and other 
“broad-crested weirs’ occur ever more frequently 
under conditions where an exact knowledge of 
the relation between discharge and gage-height 
is important. Nearly every hydraulic power plant 


gives occasion to keep a continuous record of 
water consumed and water wasted, in the shape 
of a record of gage-heights on a dam. The 
question of what crest depth will be required to 
pass a given flood-discharge, important though 
t be, is of second importance only. The chief 
need is to collect data and establish formulas 
Which will make the overflow dam a satisfactory 
metering device. 

What success can be obtained in this effort is 


not yet evident. The notably different exponents 
deduced by Mr. Martin suggest that perhaps a 
formula will always be of uncertain value for 


any dam other than the one which established it 
The difference between the+equations found for 
the Austin and La Grange dams, moreover, gives 
the warning that general similarity in form 
will not ensure similar discharge constants. gut 
as the Austin dam was metered only at low 


the 
every 


heads 
In fact 


latter possibility is not fairly proven 


question relating to discharge for- 


mulas for dams is yet oper The only obvious 
thing is that it is nportant ) s il i 
in building overfa dams ecu i straigh 
level crest profile 

It will be desirable to determine f possible 
one or more shapes of crest which will ea 
an unchanging discharge-formula ta heads 
for all heights of overfal ind f« iny 1 iired 
top width. A few such shapes I led also 
they are accurately reproducible, would meet all 
needs in the design dams For it lea tha 
overflow dams must be sha l 1 ig 
sheet of water is no longer great irre 
we take it. But before such andard crest 
tions can be fixed t S necessary to a i 
large accumulation for discharge data and I 
mulas for large dams 

. 

Compulsory legislatio requiring the e oO 
block signaling on electri nterurban iilways 
may be looked for by the railway companies if 
they do not show a much greater disposition to 
take the initiative in thi n h needed I 
The numerous accidents under tra d 
patching system are undoubted! givil rise f 
an antagonism against these railways on. the 
part of the public (somewhat similar to th 


earlier “granger movement” against eam rai 
Ways), and this may rystallize n a powerful 


demand for legislat 


they 


m to 


as now exist. 
sperating 
itself 
of 


trains, 


methods on steam railways is repeat 
ing on electric 
service trains, the oper: 


the 





press and running of 1ins peeds 
of 50 to 65 miles an hour (and all this usua 
on single-track lines with issing places), thers 
is small reason for mtinued dependence ipon 
the train-dispatching systen vha el I iu 

mary methods may be attached to it The de 
ficiencies and dangers of his system as de 
veloped in steam railway operation are beco 
ing more and more evident on « tr lways 
fue to the increase in traffic and in speed. With 
light traffic and good discipline the system is 
fairiy satisfactory, but certainly s not adapted 
for the safe and efficient handling o denst 
traffic and high-speed service. This has been 
pointed out many times, and has been proved 

ts innumerable failures resulting in act 

lents The recent very serious collision of an 
express and local train on an Indiana « tri 
line is but the latest of these cases 

It is pretty well recognized and admitted that 
the block-signal system is the only safe method 


traffic, although 


generally rec 


of handling such 


it is not so gnized that it is a 
of 


guarding it. 


facilitating 
The 


means traffic as well as safe 


block-signal syste 





adopted very extensively by stean railway 
(partly under pressure), but only to a_ very 
limited extent by electr railways One reason 
for this is that the latter at ess able to incur 
the initial outlay for such equipment as is used 
by the former, while omparatively little s 
been done towards devel ping less elaborate and 
costly systems adapted t he pera x, and 
financial conditions of electr railways It 
probable also that the railways the ‘ s (¢f 
lowing out the history of signaling on stean 
railways) have little desi for such systems 
and would rather oppose th: e! é 
introduction Nevertheless, it appears t is t t 
here is a wide field for the signal engineer a 
the signal manufacturer, a field which is open- 
ing slowly, but which may be opened mor 
rapidly (and perhaps arbitrarily) in t 

by the aid of legislative enactment It she 1 
not be difficult to devise 1 simple iutoma 


block system adapted to 


ditions and at a reasonable cost 


As a general thing the discipline mm line of 
this class is less efficient than on stea railways 
and it has been objected that the men will be 
likely to disregard signals Even assuming tl 
the discipline remains unimpr 1, there i 
good answer to this objection in the i tha 
on electric railways the signa re i vith 
view of the passengers The fror rf f I 
usually open, and ! rs in see al rd of the 
train, which is not i stean a i 























, ) Kho el t ot spec 
rmiplaint i t s uid 1 simp 
atte oO { } ca I an Ludible signal 
hich wi no passengers the action « \ 

motor in in passin i top” signa The ra 
i\ and their Hicla rrganiza ms } 
f eed to th shadow ) ymin t 

prepar pperate eir traffi on a 

more efficient system than that ” n general 





Projected Railway Construction in New 


South Wales. 


Al xtensive program of railway construction 
ind improvement is projected by the Govern- 
South Wales, nd is one of the 


the publie will pass in the 


It appears that the traffic 





capacity of the present rail 
ay system, particularly at the season when the 
rops are to be ed. It is proposed 


track the main lines on which tratfic 





is heaviest to enlarge the terminal facilities 
at Svdney and to build extensions into districts 
n which tl settlers are now without railway 
facilities Th total expenditure involved is 
estimated s at least S20,000,000 and = probably 
a much larger sum 


In the London “Times” of Aug. 27 an Austra- 
lian correspondent discusses the situation and 
urges that the railway system of New South 
Wales has been developed on wrong lines. 

As explained in the paper by Mr. Jas. A. 
Smith, published in our issue of July 14, the 
railway lines of New South Wales all ‘‘fan out’ 


from he seaport city of Sydney, the principal 
of the colony, which contains a large pro 





portion of the olony’s population and w alth 


Thus Sydney is the sole market and export point 
for the colony's products, while th tv has 

far the best natural harbor along the entire 
600 miles of coast of New South Wales. More- 
over, all the expenditure on improvements and 
terminal facilities has been concentrated at this 


point, and the two or three other possible sites 


for commercial harbors on the coast have been 
ilmost wholly neglected 
Besides this, according to the writer quoted 


f 


Svdney is surrounded by a broad area of bar 
ren, mountainous country which has to be sur- 
mounted by all the railways which radiate fron 
Sydney. Further, many fertile sections of the 
colony have to submit to a haul of 400 to GLO 


miles on their products to the Sydney mark 





ver favorable grades would take them to an 


oO 
other seaport Were that seaport developed and 
railway lines planned and built to take traffic 
in that direction The correspondent urges, 
therefor that English financiers should be wary 


of supporting the New South Wales. proposal 





for enlargement of the present system unless 
the « government will agree to undertak 
the development of ports to compete with Syd- 
ney and railway nes to supply them will 
traffic 

The question ssue is one tha is arising 
vith increasing frequency not only 1 Australia 
but in ma ther countries ind it is one | 
no means isv of solution It is doubtless 
that Sydn has used its influence to ma iin 


its position as the only market and prevent the 





nent « rival ports and the construction 
vs leading thereto; but t does not 
follow necessarily that this policy is not on the 
vhole for the benefit of the colony, if its ra 
Way system were properly developed and oper 
ited It is proverbially a difficult thing te 
change existing currents of trade, and this is 
particularly the case where it is attempted 
build up a new shipping port to compete vith 
long-established ymmercial routes 
rl it sing siz ind draft of in ul 
riers has ope ed i f or of the large ports 
and to the detriment of their smaller rivals 
The owner of a 10,000-ton freight vessel will me 
send his ship ts small port wher Variations 
n the irgo market are gre ind where perhaps 
there is risk of ident in the entrance han- 


Galveston 


however, 


omically 
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Some Water-Works Questions of the Day. 


bor of t ? ils i 
l gener dea of it 
xin t the ti to the 
\ s It perhap 
ro ims of the 
s eld this vear fi 
{ or ntions te 
th Ni Eneland a 
States a ndianapolis 
\pr n N Orleans. At 
nira 5 s mnvent 1 


ins In i t} num- 
eans $ oe irg al 

at ti reer lone 

I n the question o 

permost n Importance in 
ers ( must therefore 

f the il papers in 

n bjects aroused the 

tuna t so very 


Ss i ifter a paper ha 
n ires to lisevuss t 
ss ver th lon to 


igh the program Nevertheless, any one at 





endine the New Orleans convention ould forn 
a fair idea of the relative in } nce of e val 
us papers from the ways n which they were 


received. 





One thing that must be considered in attempt 
Ing to use a Convention program as a n ns 
determining what subjects are giving rise to the 
most thought on the part of members of the a 
ociation is the way in which the programs them 
Selves are prepared We need hardly say that 
there are various ways of getting up a program 
for a convention. Some societies leave the matter 
to their secretary and others have a_ program 


committee. Then, too, quite regardless of whether 


the program is in charge of an individual or a 


committee, there are very different lethods of 
determining whai subjects shall be brought be 
fore a convention Some program makers send 
ut a blanket request to a considerable num 


ber of members asking them individually to sub 


mit papers and leaving to them the choice of sub 






to find a list of topics which in their opinion will 
add to the interest and variety of the convention 


program and then try to fit authors to the sub 





jects. Too often the chief effort is to get a larg: 
number of papers, quite regardless of the timeli- 
ness of the bjects or the experience and ability 
if the authors, Rarely are the subject and autho. 


i" Sac 
fith: 7 


fitly joined and the program so limited in extent 


ind the subje ts so selected as to give time and 





inspiration for discussion—and a and free ex- 
pression of pinion from a goodly numbe 
f representative men is generaily worth ten to a 
hundred times more than the papers themselves 

Elsewhere in this issue wil v found reports 


f what took place at the meetings of both the 


New England and Central States Water Works 


Associations last week. An account of the last 


gz of the American Water Works Associa 


tion may be found in our issue of May 5, 1910 











Leaving to such of our readers as are interested 
the drawing of conclusions as to the methods en 
ployed in making up the programs of these re 
‘onventions, we w proceed to a few remarks on 
what appear to us to have been the leading 
ypics presented at the three meetings. In mak 
ng our choice we shall use our own jud ent 
some extent as to the relative importance of the 
subjects discussed; that is to say, we shall tak 
into consideration not only the prominet given 
> the subjects at or or more of the conventions 

it also the mportan nf thes subjects in 
ind of thems s 

Water purification seen to deser ! place 
It is significant to not ‘ r, that for the 
nost part the subject w ‘ onsidered so 
much in its broad, general as sas in some 0 
t ecial phases, such as softenir sed ta 

m, removal o ron, and par Marly th ise oO 
hypochlorites for. bacter eduction 

The use of ) r su late for the prevention « 
trouble from algae received searcely mo in 
passing mé mn This aid to the water ” 
man has found its ace nd for th n leas 
needs no discussion 

zone as a Means of wa r purifi on t ! 
ippear to be deemed wor ic} n el 
tion b water-works men in 1010 This 1 
most as tr itside as within conven i lis 
for although ozone ing given a trial at a few 
vor almost every one seems to regard it ¢ 
veing in rather unsatisfa ry xper nta 
Stage « deveiopment 

Next to water purification n in ta t i 
seems quite safe to place depreciation It 
true that this subject is giving rise to more con 


ern among those having to do with private wate 
companies than among those whose interests are 


hiefly in the municipally-owned plants, but ever 


imong the latter the ibject is being give a de 
eres of attention far in excess of anythi 

thought of up to four or five vears ago. The ques 
tion is looming up in water-works valuation pro 


eedings upon every hand and also in connecti 
With the everyday peration and financial man- 


ment of we 





er-works, both private and public 





Closely allied to depre ation but also of in 
portance in nearly the whole field of water-works 


yperation is the subject of water-works account- 
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1 the f lo no this lateral support, since 
ist balanced by the thrust of the arch 
would be in the condition of a thin tube 
cle exterr pressure i hey formed a complete 
Phe ure 1 somewha imilar ondition to 
lu ) ength equ o the curved distance from 
itm » abutmer It is well known that the col- 
) u of tube inder external pressure is very 
much le la that which would give a unit stress to 
ust iY 1 rt columr Some formulas based 
¢ r example 1 tube 50 ins. in diameter 
ind 1 i i ‘ a collapsing pressure that shows 

1 ) xtl ie compressive strength of the steel 
One of the dan lescribed by Mr. Wade as having 
be ) \ I a i length at the top more 
in 200 times its thickness at the top A column of 
t A i LN yractically no strength Others 
} t g y « eeding those allowable in 
olum it 1 good thing that these dams rest on the 
ground and have the assistance afforded by the weight 

oO e Ww which Mr. Wade disregards 
Basing unit stresses on concrete in the mass upon 
ma i pecimens, as Mr. Eastwood has done 
i ry safe method of design Mass concrete is 
) 1 ) as na blocks would be Of course a 
e factor o ifety n be made to cover this, but if 
the unsupported condition o he wall as a column be 
ignored i tor o ifety may be eaten up by thi: 
lition 
Yours very truly, 

Edward Godfrey. 

Monongahela Bank Bidg., Pittsburg, Pa., Sept 10914) 
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Some Words on the Forest Fires. 





sir I have read with interest your editorial on 
westerr orest fires (Sept. 1), as the Oregon Terminal 
yf the K. L. R. R n the woods and surrounded by 
0 \ 1 h been disastrous burning all around 
1 rt la hree weeks (is burning yet to some ex- 
t ) ind the fact that I have taken my men to fight 
fire ind iear as | in learn we are the only ones 
it icceeded fully putting ours out, adds to the 
We ar 1ere about on the Oregon and California line, 
about 20 mils from the main line of the Southern Pa- 
i fic In the last ten years from two to three thousand acres 
1ave been it over, leaving the ‘‘slashings,’’ pine and 
fir tops, dead stubs, etc. All of this is extremely 
n ‘ We have no rain practically from May 

» November; 90% of the small streams go dry; it is one 
1 nm of ot days, ho in, mercury going fre- 
quently to 100°, we have very little wind, but a spark 
iry fir will smolder for hours and break into flame 

with little wind The first fall rains are liable to do 
) rm tha good, from the fact that they are 
la thunderstorm vith violent (sic) lightning and 












































the rainfall entirely out of proportion to the rumpus 
k ul with the result that the lightning will set 
ten fire to the one the tle rain puts out. 

rangers have harge of the different districts, 
ind the timber owners’ associations also have men 

\ hing their interests country is very sparsely 

ed nely few men are available at the start, 

d t lav I in, valuable time neces- 

irily elapses be te force can be obtained 

Near us here no loss of life and little 

iny danger ¢ atalitic although several thousand 
res have burned over in the Clover Creek and Pilot 
Knob fires; both are burning to some extent yet. 

I do not pretend to be an expert in the fire matters, 
but seems » me th general policy of putting the 
fires out indiscriminately is all wrong. Suppose it can 
e k ip ) 1 number of years and have no fires: 
every year t ground becomes more littered with in- 

in ible pine cones, dead trees that fall, Sooner 

I iter fire und to star and the longer it goes 

‘ irder W Yr » co »| it; eventually one will 

i b ind will naturaly burn 
f out Plaster rees with notices of the 
t at iW igainst setting fires will not change 
ie status either 

Modera fires running through this coast timber do 

reciably If the foregoing are facts, it 
would seer hat judiciously setting fires and burning 
ver ie nd t proper times (which can be done) 
vould b much more efficacious than endeavoring ad 
nfinitum to keep fire absolutely out. 

I ith 1 case of removing the cause, but 

mov e eff Ra ads have got to run, and it 

é I pad xr donkey engines that logging has 
got to be done with on this coast The locomotives burn 

ibs (as far as I know invariably). If you screen the 
stack o close a 10 row cinders, you can’t maké¢ 
tear rhe umber near me run through 
valua n r owned by the interests I represent; at 
t t ) 1m é last fall the woods foreman 

kfired so eff is to never have started a fire at 
( or 1 I have repeatedly set their own 
shings on fire, but by patrolling afier their trains 


lave never let it get away 


In this settled 


roads ranch houses are from 5 to 


sparsely country, where even on 
miles apart, a very 


large percentage of the travel is campers.” I don’t 


main 





care 
how careful they are or how sure they may be they have 
left the fire all out, let a 1 

the ashes left 


wind blow 
knocking the ashes out of 


hted cigar, etc., it would 


spring up an 
promiscuously 


1 pipe, a li 





surprise people 
little it takes to start a 
emphasizes, to my mind, the impossi- 
And when put out, the snake 


killed 


who have not 


fire, which 


been out here how 
only 
bility of preventing them 
is only scotched and not 
E. T. 
Ore., 


Abbott. 
Klamath Sept. 7, 


1910 


Lake R. R. Co., Pokegama, 
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Slow Subsidence of Ground in San Francisco 
and in Baltimore. 


Sir: Referring to your comment in the issue of Sept. 
S, that it would be interesting to note whether slow 
subsidence similar to that reported for Cambridge, Mass., 
by Mr. Frank H. Carter, had been noted elsewhere, I 
suggest that you publish the following from my recent 
paper on the Sewer System of San Francisco, Trans- 
actions Am. Soc. C. E., Vol. LXV., p. 37 

As City Engineer, during 1900) to I19%4, the writer 
made studies of street subsidence Careful levels were 


taken at intervals of one year. The 
studies for the two years, 1901 to 
brief form in the following table 


STREETS IN SAN 


results of these 


1905, are shown in 


SUBSIDENCE OF FRANCISCO 
Subsidence, 
in ft. 


1991-2 1% 





Location. 











Davis St., Market to East Sts.......... 0.05 

Jackson St., Montgomery to East Sts.. 0.05 

Spear St Market to Bryan Sts........ 0.05 ee 
Mission St., First to East Sts....... 0.05 0.02 
Harrison St., Fourth to Seventh 0.15 0.19 
Sixth St., Howard to Brannan Sts 0.05 0.05 
Sixth St.. Brannan to Channel S Sea aace 0.08 

From April, 1902, to April, 1903, there was no ap- 


preciable subsidence on Davis St., except a small amount 
at its intersection with Vallejo St., where the subsidence 
during the preceding 12 months had been 0.08 ft. 

From April, 1902, to April, 1903, there was no ap- 
preciable subsidence on Jackson St., except a small 
amount at Drumm and East Sts., where the subsidence 
during the preceding year had been 0.06 ft. 








From April, 1902, to April, 
19 there was subsidence 
on Spear St. only at Mis- 


sion St., where the _ subsi- 
dence during the preceding 
12 months had been 0.06 ft. 
The subsidence is not 
fined to the 
but includes 


con- — 
alone, 


build- 


streets 


adjacent 


ings; even those within the —_— 
area under consideration 
that are supported on piles - 
9O ft. and more in length 
show measurable subsidence. 
The lower end of Market so 
St. in 1903 was from 2 to a 
3 ft. below official grade from 


curb to curb, the street- 
car tracks supported on piles 
having settled with the re- 
mainder of the street. a 
As subsidence of the char- 

acter here referred to in- 

cludes every structure in or 

adjacent to the street, no / 
provision for the support of 

sewers would be adequate 

to prevent settling. If the 

sewers are laid to grade 
there will be sections dip- 
ping below grade after a few 
years, and the dip will in- 
crease until after a time the 
departure from the true gra- 

dient may be so great that 

reconstruction of some of the down-town sections will be 

necessary. 


FIG. 1. 


Referring to 
Kenneth 


About 


this in the discussion of the 


part: 


paper Mr 
Allen says in 


1894, precise levels were run in connection with 


a general topographical survey of Baltimore then being 
made by Colonel H. T. Douglas, and numerous bench- 





marks were established. Twelve years later the speaker 
had occasion to test a good many of these, and, al- 
though precise levels were not run, the discrepancies 
noted were checked so carefully that he was convinced 
that numerous changes had occurred during the inter- 
vening years. This opinion was confirmed by 


results 
reached on another division of the same work, where it 
was observed that the greatest discrepancies occurred 
where the slopes were most abrupt. Discrepancies of 
this kind might appear to be due to a difference in the 


graduation of the rods, but as these had been com- 
pared carefully with a standard, the conclusion reached 
was that this was not the cause. The apparent errors 


of elevation noted 


a foot. 


varied up to several hundredths of 
In closing the discussion the writer, in reply to a sug- 
the elevation of the water table 
and the action of frost might in some cases be the cause 


gestion that changes in 


of the subsidence, said: 

The sinking or settling of certain areas in San Fran- 
cisco, alluded to in the paper, is a local phenomenon, 
due entirely to compression of the material on which 
parts of the city have been built. The writer, while 


City Engineer, commenced the work of precise leveling 





which is being extended to all parts of the city. In 
connection with this work, tests were made to find 
whether certain low streets, the surface of which had 
once been at official grade, were still settling, or 
whether they had come to rest. It was found that 
some of them were still sinking. Neither frost nor 














change of ground-water level has anything to do with 
this phenomenon. 
Cc. E. Grunsky. 
San Francisco, Cal., Sept. 14, 1910. 
[When settlements are so distinctly localized 
as at Cambridge, in a limited area too large to 


be affected by 
loading, 


any single condition of surface 


the causes are not Apparently 


»bvious, 


there is somewhat 


similar localization in San 
Francisco, though Mr. Grunsky’s figures do not 


make it clear whether specific areas are affected 
Cambridge.— Ed. | 


: se lilicaiacsilasi 
Increasing the Speed of Driving Railway Tunnels. 


The great majority of railway 
paratively short 


as at 


Sir: 





tunnels are com- 
without 
where the 


supply base, it 


and are often 
chinery at all. On new 
are located far from the 


tice to 


driven any ma 
tunnel 
is common prac- 
under 600 ft. in length to 
The hand drillers aim to break 


holes as 


lines 


sites 
sublet the tunnels 
gangs of hand drillers. 
the rock 
spend a 
out the 


with as few 
deal of 
drill-holes so 
This driving 
tunnel section, but is 
per foot for standard 
run as low as $35 


possible and to that end 
patience in chambering 
take a heavy 


leaves a 


great 


time and 


they will blasting 
rather 
and the 


single-track section will 


charge. 
ular 


method of irreg- 


economical, costs 


often 





If the rock is very hard, however, it is difficult to get 


hand drillers to take the work at a reasonable price. 
In such cases steam drills can be used in short tunnels 
at a saving over air drills. A steam drill uses only 
half the fuel that an air drill requires and causes no 


inconvenience until the drive is 800 or 400 ft. from the 








portal. In using steam the benches are carried close up 
with the heading, the heading and top bench being 
drilled with one of the columns The exhaust 
steam is piped outside, and the heat and what steam 


escapes roll out along the top of the tunnel, 
circulation of air. 
level of the heading. 

In driving long tunnels the question 


of paramount 


creating a 


good below the 


It is always cool 

of speed becomes 

importance because a large capital outlay 

is tied up while the work is in progress. In most of the 

big tunnel undertakings, costs per foot have been sacri- 
Cable 






Flectri 
Traveling 


PROPOSED METHOD OF DRIVING HARD-ROCK 
TUNNELS WITH FULL-SECTION FACE. 


ficed to speed The following method of tunneling 
which I am _ suggesting is intended to duplicate the 
great speed records which have been made in the long 
Alpine tunnels but at a greatly reduced cost per foot. 
There are in this country several long tunnel projects 
that would cut off thousands of feet of train climb, 


which are held in abeyance because the traffic would not 


justify the high cost that modern high-speed tunneling 
exacts. 

The idea is to do away with the heading entirely and 
advance the full section of the tunnel as a 
the cuts into the 
holes which break 
charges of explosive 


surrounding rock. 


square face, 
long slant 
with moderate 
and do not jolt and shatter the 
The main disadvantage of the head- 
ing system of driving tunnels is that, owing to the con- 
fined space, the cut 
straight and blasted 
explosive. 


made with 


burden clean 


solid being 


their 


holes have to be put in nearly 
with a heavy charge of high-grade 


The jar of the explosion has a tendency to 


open up the cleavages and rifts in the rock adja- 
cent, rendering the roof drummy and treacherous. 
The sketch Fig. 1 herewith illustrates the proposed 


method of 
mounted on 
bar. 
hoist 


drilling the face. The battery of drills is 
short columns swung from a heavy tunnel 
The tunnel bar would be handled by an overhead 
traveling on a cable suspended from the roof. 
The muck could be loaded in skips either with a small 
shovel or by hand and transferred and dumped into the 
cars by the overhead hoist. The overhead cable would 
be suspended on eyebars spaced about 30 ft. apart, the 


eyebars to hook into wire-rope hangers securely an- 
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chored into drill-holes drilled in the roof. The rops 
is to be wedged against the de of the hole by driving 
a chain of wedge-shaped links alongside, each link being 
driven solid with a long tamping bar. 


The 


rying sheaves being 


traveling hoist would straddle the cable, the car- 


made as also shown in Two 


Fig. 2. 


oppositely mounted disks carry a numb of spok« 





pivoted to their periphery, which a pair of crowding 
rollers presses outward in the lower are of their travel 
so their treads interlock over the cable. When the 


sheaves approach a hanger, the bevel both 


spokes to crowd in fore and 


edges of 
spoke and hanger cause the 
aft of the hang 

A tunnel bar 
drills, and 
1 very few 





as shown will easily mount ten or twelv« 


could be swung in 
minutes A 


position and jacked up in 


possible 


improvement in 


mount- 














Fit 2: 


ing the drills would be to use sleeves on the column 


actuated by an air piston he drills 
direct. 


shifted 


arms clamping on 


Mounted 


laterally 


the sleeve in place of on the arm 
manner the could b 
about 4 ins g their 


could 


in this machines 

affec 
machines 
withdrawn 





without and in 
steel the 


steel can be 


alinement, 
changing be shifted so ‘the 
easily from the hole One of 


the greatest difficulties to overcome in turning out a 


big footage with a drill is the time lost in crooked or 
fissured holes, and the best way to minimize is to 
art the holes with cruciform steel of sli less 





hole three 


diameter than the cutting bit and run the 
or four feet with these large steels This method re- 


quires the machine to be swung out of the way to 


change a steel hence the possible advantage of a sliding 


drills 


blow 


sleeve Having the entire battery of concen- 


trated in one place one blow pipe would the holes 


after a run with hardly a second’s loss of 


of air hammers could also be used to cut hitches so the 


time; a couple 


holes could be collared without loss of time 


slant 

Usuall than seven or 
eight ground per cut; more 
bank up the muck too high at the 


require considerable 


it will not pay to break 
et of 


more 





than this would 


The 
time 





face. blasting 


until the 
men becom«¢ 


of he holes will 





work is thoroughly systematized and the 





1ccustomed to the routine. In general it pays to drill 


holes of large diameter and load with a moderate grade 


of explosive, which is not only safer to handle but 


will throw the rock out better than the high-grade 
explosive 

with delayed-action 
permit of firing the 
time the 


holes in their 


The best sysiem of blasting is 


electric exploders. These entire 


round at one operation; at the same squaring 


follow the ut and relieving 
The 


the delayed action 


holes proper 
exploder would be one in 
could be adjusted to 


hundredth of a 


equence ideal electric 


which intervals 
With a 


back on 


second small 
pull 


dynamite into 


as small as a 


time interval one shot couldn't another 


the muck pile 
such quick 
heaved out en masse. 
could be 


hole and carry unexploded 
and the 
succession 
It would 


obtained by 


shots would follow each other in 


that the muck would be 


seem as though this delayed action 


jacketing the platinum bridge in the ex 


with a non-conductor of heat and leaving a stem 


throug! 


plode r 
fulminate. 

Alpine 
about 600 ft per 
and 
hours per shif 


of metal project 





To advance the tunnel at the rate the tunnel 


headings have been driven, i ¢ 


would be drill blast a cut 
hours As 
onsumed in 
blasting the round, the 500 odd feet of 
drilled in 


from 


month, it necessary to 


every eight perhaps four 


would be rigging up, down, and 


tearing 
holes required 
This would 
[Four 
Loetschberg Tun 
to SOO ft. are main- 
Ed.] Each 


less than four hours. 


must be 


require eight to twelve mach drills 


ines 





only are used in each heading of the 


nel, where rates of progress of 600 


tained month after month round of holes 


would throw out from 120 to 140 yds. of muck. 
The arrangement of a ho traveling on an overhead 
cable lends itself admirably to the handling of the 


Where the rock has a tendency 


muck. 


to break up fine 


ENGINEER 


would be possible to use a 









shovel for loading the skips Where the rock can be 
broken in fairly large masses the skips can b yaded 
by hand almost as fast as in be handled by é 
hoist The rrangement of hole : would tend to 

row out t rock mostly in good zed 1unks 1a 
an be rapidly loaded rhe large masses can be pulled 





rey Cableway and Carrier. 


DETAILS OF PROPOSED CABLE AND CARRIER SYSTEM FOR MUCKING. 


transferred 
barred 


and 
pieces can be 
down into skips placed at the foot of the 

Geo. C. McFarlane 
1910 


out of the pile with tongs or chain 
direct to the rock train; 
and rolled 
muck 

Iron 


smaller 


pile. 
Bldg., 


Denver, Colo., Aug. %, 


Brick Pavements Given Scant Consideration by 
the International Road Congress. 


Sir: I read with considerable interest the account o 
ond 
Corthell in 


International Road Congress by Mr. E. L 
News of Sept. 1 I do not know 


American 


the Se 
Engineering 
delegates who at- 


all of the personnel of the 


tended that convent iware no 





delegate 
United Government If such had been the cas 
the country would 
progress 


was sé 





from any of our states or fr 





States 
have be 
and 


fairly represented and the 


ondition, advancement of road building 








in this country would have been given fairly to the 
onvention. On the face of the reports from the con 
vention such was not e case, and a fair conclusior 
leads one to believe that the American delegates al 
lowed their personal interest to actuate them in all that 
was said and done, or they were unable » impress 


lemselves upon the convention 


The improved streets and roads in this country that 


have wearing surfaces of vitrified brick exceeds in 
square yards by two fold more than the combined 
wearing surfaces made of any other material. In th 


five progressive states in the middle west wherein there 


s a larger proportion of mileage of improved street 
ind roads than that of any other portion of this country 





the brick wearing surface ex one other 


fold 


hat of any 


material more than ten [We know of no 





bearing out these assertions, but do not mean to say 
that Mr. Blair uuld not produce them.—Ed.] 
If this world’s Congress is of any value at all 


to civilization, should be sclose exhaust 
ively a study of the 

Under Article V. of 
choice of surfacing materials be found, 
stated, extraordinary deductions in favor of vitrified 
brick as a wearing material 
and 

Take Section 1 reading as 


dust and mud, is expensive to maintain, 





condition it pretends to meet 


Final concerning the 





though not 


compared with the merits 





demerits of other materials 


follows: Macadam caust 


and is suitable 





in large cities only for streets where the traff is not 
very great or heavy.” The brick wearing surface 
causes neither dust nor mud as it does not originate 
them It is not expensive to maintain; it is suitable 
in large cities for streets where the traffi is heavy 
For ten years the street through Waterbury, Conn., 





from the railroad to the Chase Rolling Mills, 


has borne a greater tonnage with less tractive 


leading 





resist 
York, and the vitri 


subject to 





than any street in the City of New 
fied brick 


years of 


street has not been repair for ten 
course the 
mud, and 
Properly constructed vitrified 


most sanitary character. 


macadam street is properly said 
unsanitary 


brick streets are of the 


to cause dust and hence is very 




















i work ] ¢ y 
m ved by ‘ 
ler mus 1 

t t methods of utilizing 1 Kind 
stru under varying md ) oO qu ion 
may submitted aga xt 

rhe oregoing clu with b 
iminous binder very properly | 
experimenta 1 \ prope 1 1 vitrified 

k stree o longer be e experim il cla 

Numerous treets and 1 d 1 this countr subj 
both light and heavy traff have no een ibject » a 
ingle penny of expenditu rep 5 and 1 
ments do no idic W b he i 
repair or year oO yrme They innot, theretore, Dé 
anked with a p I la rather hey afford 


deals for the world 








Section reads as follows: 

Stone pavement has great qualities o ance and 
jurability Its maintenan is easy and economical; 
produces hardly any di ind ui Ww ier 
ire tramway tracks 

I entirely w é ounds o 1 to y ha 
While the tone pay \ e giv re x I y 
were not give t lue ] ict 

1use of eir inherent u 1 road wear materia 

60 many ises, lik V fied b k, they ar i given 

ivantage yn uction they deserve Few of our 
gran ind yri€ ive t € ( ructed with any 

« ge dea to the purpose i u or wilh a 
view ol permane ma enance W put Oo 


[stone] should be adopted in thoroughfares 





ise is of little con e or when wood 
urfaces are not suitable ] should consist 
[blocks] regular rable, but ot 





wearing evenly, 


lose joints 


a toundation 


These blocks of stone shou 
ion cushion of 2 ins. of ind, the interstices 


filled with cement and then they will wear evenly in 


























spite of whatever uses they may ‘ ubj ed to ind 
t may be added that when so laid the noise will be 
of | e consequence ) anyone because 1ere wi no 
be h ol nunicipa s wil ollow the sugges 
ons aforesaid. 

I omplying with the requ of ( gi in 
Se on 5, which reads, ‘“‘The Congress desi to 

ie ils of small sett pavements continued whereve! 
cal umstances and traffic onditions permit 
wi hat the stone paven t will cot mu 
t er reaching ail of plendid qua ) gund 

i I prop constructed vitrified rick pave 

id i t ed many | € with very itis 
factory results 

Section 6 reads 

Wood paving is € it ppery kept i 
it stands very hea aff I 1 0 1 
extended even to thoroughfare hrough which run tu 
way lines, 

Wood paving noiseless, so said I do not Know 
kind of wood in he us oO wh 1 tha ) 0 
evolved It is putting nild dough ) sa lat tha 
kind of a sta hould b ollowed by information 
is to whereabouts I ertair 3 s ynd it < 
ispha or bituminous pavements when th pavemé 

It even exceeds é ) ) properly ) 
structed brick paveme “ wood pavement is 
iry As to 1e brick pavem e avera n e is 
more than that of the wood pavemer rhe rick 
pavements are it slippery, w ) iry n or dirty 

Section 7 reading a ollows 

rhe respective advantage of ind 
blocks musi be a ibje of d ussion at a 
Congress. 

This has yt much rela o e other kind of pave 
men and erefore may be passed by wit a remark 
lat the advantag is between 1e two, hard and sof 

S entirely 1 ommer 4 juestior 


Section 8 i 
Asphalt pavements shou 
their good qualities 
their ease of clean 
almost 





noiseless 























is unsatisfactory Ijace ») tramway rails 

Regardless o ost i properly i 1 vitrified 
rick reet pavement meets ever desirable poir a 
is found in the aspha ivemen 

Section Y isphalit 1 A yilow 

There is portunity I ishionable or 

thfares where the traffi 3eVE whe tl g 

no tramways, and where the grades are very mod 

The suggestion here ypportunity for i us 
n fashionable thoroughfares indicates that to a certain 
extent it meets « lea put t re ilo 
does he asphal pavemen KCE i ( brick N 
more beautifu no more handson » mo fa 
ble residentia road can ¢ ind ey » the 
world than that of Wade Park, ( é i, Ohio 1 
s not extravagant to say a r ed w 
vitrified brick ar a t ) ca and aj 
pea n the very high re 0 T 1ceptio f 
artistic beauty possible with y ke ) t 





The Reliability of the Process and Manage- 
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Is Water So Badly Polluted as That 


Bubbly Creek a Proper Source of Drink- 


ing Water’ 
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The Effect on Health of Organic Matter 


Its Decomposition Products in Drinking 


Water. 
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Suitability of the Filtered Product for Hu- 


man Consumption. 
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the Use of the Filtered Water for Stock 


Watering Purposes was Discontinued. 
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Suitability of the Filtered ae for Stock- Telephone Dispatching and Train-Order Sig- 
nals for Electric Railways. 
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the telephone is fully insulated the 


designed 


from ground. 


Insulating transformers especially for 


t} 


le Sé ynditions are also used between the tele- 
phone line and the telephone instruments, their 
ject being to insulate the telephone apparatus 
from the telephone line, thereby rendering the 
chances of shock much less. It is not possible, 
however, to use many of these transformers on 
the line, since it is then difficult to ring with 
them and they, affect the transmission of speech 





over the ling 

In connection with outfits fixed in place as de- 
scribed above, portable telephone sets, carried in 
the cars, are sometimes used instead of instru 
ments mounted on the poles along the line. Taps 
ire broug down the poles at regular intervals 


which are 


» contact jacks mounted permanently 
The portable 


attached to it 


set has a correspond- 


and when the 


car stops at 


one of these points the conductor can connect to 
the line and get into direct touch with the dis 
patcher or central office. The Syracuse, Lake 


Shore 


& Northern 


mately 250 


Ry., which operates approxi- 


portable 





line, 
kind. 


instruments 


miles of 
of this 
portable 


has adopted a 
telep ne set 


These have been particu- 





rned so as to be light in we sub- 


ight, 
stalitial in construction, 


parts readily act 


compact, and 
The instrument 


road is 11% x 10 x 4° 


The case is of 


all 
used by 
and weighs 


with 
essible, 
the above 
16 ibs, 


ins., 


hard maple and conveni- 


ently arranged for accessibility of the enclosed 
parts The front cover is divided, the upper 
half being hinged along the upper edge so as to 
form a flap. Spring hinges keep it closed. The 
ase is divided into two horizontal compartments, 
the lower half containing a three-bar ringing mag- 
neto, induction coil, two dry cells and a 2,500-ohm 
bell. The upper half contains a hand-telephone 
set with cord (held in place by spring clips), and 
ilso the magneto crank handle and the cord and 
line plug for making connections as noted at the 


jacks on the pole. The transmitter and receiver 
are mounted together on a yoke, so as to be con- 
veniently operated when held in one hand. In the 


yoke is a push-button ¢so located that it can be 
conveniently depressed with the thumb) for clos 
ing the battery circuit through the transmitter. 
When the button is released, this circuit is opened, 
Which prevents the introduction of extraneous 


noises through the transmitter and economizes the 


battery consumption, 





When not in service this set is carried in a rack 
at the front end of the car. When a connection 
ith the dispatcher (or other station) is desired, 
the set is taken from the car and connected to 
Ab +?0L 
A TLUS > S ~< 


euasune 
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the line by inserting the plug into the jack on ont 


f{ the poles. The stations are then called by the 
small hand magneto. 

On some electric railway systems where the 
traffic is very heavy the car or train movements 
ire handled by dispatcher much as on a steam 
railway There is usually this difference, how- 
ever: on a steam railway the operators who hand 
the orders to the train crews and set the train 
order signals are located at regular intervals in 


JC 


3 


FIG. 1. STANDARD CONSTRUCTION OF CONDUITS WITH MULTIPLE 
DUCTS AND SINGLE DUCTS. 





the different way stations. On the electric rail- 
Vay there are generally Operators only at im- 
portant points, and therefore it is very desir- 





able that the dispatcher should be able to signal 
Cars at any point and get int communication 
With the crews of these cars. This can be effected 
by means of semaphores operated from the dis- 


patcher’s office by means of selectors. Any num- 
ber of these the telephone 
the dispatcher can operate any one that 


he desires without 


can be placed along 


line and 


operating any other one. 


The semaphore signals may be of the standard 
types, such as are used in steam railway ser- 
Vice, and several of the signal companies make 


an electrically operated semaphore with the blade 


moving in either the upper or lower quadrant, as 
desired. On one such system the semaphore is 
normally held clear by mechanism operated by 
battery current. The circuit of the electro-mag- 
net which thus holds the semaphore arm down 
passes through the back contact of a telegraph 
relay. The telegraph relay is operated by the 
telephone selector, which is controlled by the dis- 


patcher, 

Now, with this apparatus, to display the 
signal at 
the 
through 


“stop” 
any one station the dispatcher operates 
This 
which 
semaphore 


selector at that station. 
the telegraph 
closed circuit of the 
the semaphore 
position. The 


operates a 


sends current 
the 


and 


relay, breaks 
mechanism 
the 
the semaphore arm 
the 
head tele- 
informing him that the arm has actual- 
ly moved to the danger position. 


allows arm to go to 


movement of 


“stop” 


in turn mechanism which 


gives 


dispatcher a distinctive sound in his 


phone set, 


This is known 


as the “answer back” feature. The crew of the 
next approaching car stop at the signal and get 
in communication with the dispatcher. They then 
restore the signal to the “clear’’ position, or in 
some systems this may be done by the dis- 
patcher, 

It is to be noted that these are in no sense 
block signals, but simply train-order signals, 
which are under the direct control of the train 
dispatcher instead of that of an operator who 


acts as an intermediary between the dispatcher 


and the train crew. 
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Improvements in Underground Conduit Con- 


struction for Large Transmission Systems. 
With the rapid and continuing growth of the 
use of electricity for light and power purposes in 
cities, the the underground con- 
duits to accommodate the large number of cables 
becomes an increasingly important feature of the 
distribution 


construction of 


and 


system 


z" one which presents a 
number of 


The 


special prob- 


lems. conduits 


re- 


SS 
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quire not only large capacity but must provide 
for a high degree of isolation of the cables, so 
that in case of a burnout in one cable the trouble 
will not be communicated to other cables and 
perhaps seriously paralyze an extensive service. 
This is a specially important problem where: the 
cables carry high-tension currents. The most 
usual form of construction of the conduits for 
these transmission systems consists of lines of 


vitrified duct of rectangular section laid in a 








trench and surrounded with concrete. Descrip- 


tions of the methods of building such conduits 
were given in our issues of Aug. 20, 19038, and 
April 14, 1904, and in our issue of July 14, we 
described a method of concrete duct construction. 

There is comparatively little literature upon 
this subject, and probably few engineers except 


those engaged directly in electrical work realize 
the § 


great extent or importance of the conduit sys- 


tems, or the problems encountered in their con- 
struction. One of the primary difficulties is to 
find room for large conduits in the streets (and 


especially at street intersections) of large cities, 
where sewers and various pipe lines and conduits 
exist. In the rehabilitation of the Chicago street 
railway system, a special department of the work 
Was the revision of the electric-power distribution 
noted in an article in issue of 
1910, department is in charge 


Lake, Division Engineer of the Board 


system, as 
March 10, 

of Mr. E. N. 
of Supervising Engineers, and the 
the (with 
provements in construction designed specially for 


our 


This 


construction of 


conduit systems suggestions for im- 


the protection or isolation of the cables} has been 


dealt with in a paper read by him before the 
Western Society of Engineers. This paper, ap- 
pears in the “Journal” of the Society for June, 
1910. It may be noted that the same number of 


the “Journal” contains a paper on the closely-re- 
lated subject of ‘“‘Low-Tension Feeder Systems for 
Street Railways,’ by Mr. J. H. Rice, Assistant Di- 
vision Engineer of the Board of Supervising Engi- 
neers. These papers together form a valuable ad- 
dition to the literature on electrical distribution. 

The paper by Mr. Lake is very comprehensive, 
and we give below some extracts from it, relating 
particularly to suggested improvements in conduit 
construction. 

The use of ducts for installing electric conductors un- 
derground is a practice of comparatively recent years. 
The ducts were primarily a means for placing cables un- 





derground and a convenience for repairing and replacing 
them With the large increase in the amounts of energy 
transmitted, the additional feature—isolation of the 
cables—is exceedingly important. 

The forms at present used are the cement or stone 
duct, fiber pipe, and the multiple and single form of 
vitrified clay duct. All of these are installed in the 
same general manner in concrete, and the methods are 
practically those used for 15 or more years. 


construction 
the 
precedent and inertia. The 
improvements suggested in this paper are almost al! 
made with reference to the comparatively new ideas of 
isolation and protection of the cables for which 

duits are built. In this as in all other matters of 
gineering design, where prevention and insurance are the 
basis, the precautions taken the amounts expended 
for safeguards will depend entirely upon the importance 
which is attached to these matters by the men who are 
Numer- 


A change or an improvement in conduit 
is sure to encounter 


because of the effect of 


strenuous objection all along 


line, 


the con- 
en- 


and 


responsible for the designs and the expenditures. 


i 
| 


u 
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FIG. 2. SECTIONS OF PRESENT AND PROPOSED FORMS OF REC- 
TANGULAR CLAY DUCTS. 





ous cases of burnouts which have seriously affected a 
larger or smaller number of adjacent to the de- 
fective one can be cited by almost any engineer who has 
had to deal with underground conduit installations for 
the distribution of amounts of electrical energy. 
So there is apparently a real need of some improvements 


which will insure against such spread of trouble from one 


eables 


large 


duct to another. 
The best heat-resisting and arc-resisting material 
which is available on a commercial basis at this time is 


undoubtedly vitrified clay. 
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When a small quantity of water closely confined and was found that this corner space was in a ratio of six 
exposed to sudden and intense heat, acts with all the on the present form to ons 1e proposed forn 
violence of an explosive Due to this so-called explesiv This change in form wa ibmitted to s ral of tt 
power of water, it is believed that the walls of a clay leading du manufacture! nd wl i reed 
duct ( h otherwise withstand the heat of a wa not impra al to manufacture t duct he 
burnout) if it contains a sufficient amount of moistur prop i form, there w i ial o ons it are 
will be rapidly disintegrated in successive layers by the urged to any innovation 
sudden vaporization of the contained water, under th To ensure proper isolation of each individual 
action of the intense heat of the Hence, that v duct in a group of ducts it is essential that the 
rifled clay du sci lhe a Mac oh eM. dhe distribution sy joints should be systematically staggered, but Mr 
ems which will absorb. the mallest percentage oO 


states that 


very 


Lake this may not be done vroperly 
ised. In 
duct will 


four adjacent to 


moisture 
The per 


upon the 


entag f absorption unless careful supervision is exere 


ll depend 
importance which the engineer attaches to the a 
kind of duet ducts adjacent to its 
One 
more than 2% 


nine-duct section, the middle have 


matter, and the local sides and 


onditions as to the 


that can be delivered to the trench at a fair price. 


specification used in Chicago requires not 


absorption in 24 hours in the whole and 3% in 


Another 
without 


piece, 


fragments having about ¥% of surfaces glazed 


specification requires not over 5% absorption, 


defining the condition as to the whole or broken pieces 


cable systems where 
and 
spread of 


For telephone cables, and for all 





the number of heavy cables not large where no 


special onsideration of the possible 


trouble 


from one cable to 





"s is thought to be 
vitrified 
and con 


neces- 


ary, the multiple duct is the logical choice of 


clay duct on account of economy of space 


venience in handling 3ut for systems which carry large 


groups of cables where tens of thousands of kilowatts 


may be concentrated upon a burnout, and where cable 








separation and isolation must be given its due considera- 
tion, the duct construction is believed to be better 
and is most generally used These two types of con 
struction are shown in Fig. 1 


The single duct is a much flexible construction 


























for congested city locatior where a great deal of maneu - : 
vering l essary to ge iround or over, or under, or 
through obstructions Fig. 4. Section of Con- 
The pres standard igle duct construction, using duit With Round-Bore FIG. 5. 
44 or 344-in. square bore duct, which is used in most of 
the larger systems (and shown by Fig. 1), is believed Ducts. 
to represent the be engineering practice for larg 
power systems at the pres ak  Waiiihae amicus itd its corners The first four will usually have the 
when properly installed, provides two walls of about Joints staggered with reference to those of the 
ie each of vitrified clay between adjacent ducts, and iniddle duct, but those adjacent to the corners 
linary burnouts this is effective in isolating th may not be staggered properly. Then a 
But with very severe burnouts there er burnout in the middle duct n ay melt the lead and 
eS S in th orm of construction. One ol destroy the insulation of cables in the ducts ad- 
s du » the form o oO which leaves a : : : 
sible dee cad 7 i aap Nebel tl cid jacent to its corners In conduits having tiers 
ners only the lower ha s usually filled with concrete, or rows tour ducts wide, the joints can be 
so that a severe burnout may communicate later so arranged that those of adjacent ducts. will 
through t joints in the ducts and _ longitudinally be not less than 4% ins. apart, or one fourth 
through the voids, and thu ijure ibles in adjacent of the standard length of the ducts But this is 
duct considered too small, while it is extremely diffi 
le improveme! 1 the duct would consist of — cult to maintain it uniformly under practical con 
litying its shape so as to reduce the void at ditions of construction. Various arrangements of 
vie ne Fe ee eae ee ee ah may be completely the ducts with staggered joints are described and 
filled 1} he mortar in h ro of laying By com +1 eae } hy , . ; 
iring the two designs in Fig. 2 it will be seen that by a illustrated nat Ree 
slight 1ange in the outside radius of the corner of the Two plans for securing bett isolation are sug 
iu ‘ irea of the void at the corner of four ducts is gested by Mr. Lake. In one of these (A), tl 
very materially reduced By means of a planimeter, i single ducts are arranged in groups of four, the 
% 
tad ™ Se 7” 
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Tiers. 
FIG. 3. METHODS OF LAYING SINGLE DUCTS TO ISOLATE THE CABLES IN SEPARATE 
GROUPS OR TIERS OF DUCTS. 


Sinale Duct laid in 





REINFORCED-CONCRETE 


ducts being laid in \4-in of cer ne i? i the 
groups separated by verti nad r } « 
oneret Ein. 4 | In the se ! Is) 
the vert il lavers e dispensed with. th duc 
of each horizont tier being id ‘ 
mortar between then but the tier ell sepa 
@ by 3 th f concret This second plan, i 
shown in I », and the f wit ‘ inta ire 
cla d for it (1) all je re stag 
least 9 s. (or half the length of tl} et), €&) 
tl oids the corners will be irgely eli j 
(or ent ly eliminated with the proposed shar} 
corner du shown in Fig. 2), (5) the bles 


y 


——— 





SHELVES FOR Sl 


CABLES IN MANHOLES. 


each tier are isolated by two 5<-in. walls of clay 


layer of nerete 
In regard to the cost, the construction ier 
(as in Fig ), involves an averag increase 
bout 6 over tl ordinary onstruction having 
ill he conduits simply laid in cement morta: 


This to about 1 ct. per duc 


amounts 


foot, but Mr. Lake is of opinion that whe n 
sidered as an additional insurance against ible 
losses this amount is only a nominal insurance 


summary of the prices of the estimates 


given in the paper is as follows 


























No. of duct 1 condu 16 a4 
Cc fo 
Standard ) tion 14.9 
Group mstru on (A) 15.6 
Tier onus 1 on (B) 16.0 t 
ROUND-BORE DUCT Squar I iu ‘ ‘ 
to g¢ ral use be is vO ( yr 
ed wit eater ease Round-bo ) ‘ 
ike ess iy and v weig 
ess W é é ) welled end ir} und 
n nber o 1 I | 
ipe 1 w he 1 ! i 
ited ) t 1 é 
g erally ette i 1 be v f 
I 1 ry yw-te oO V lividu 
don ry mor! 250 to SUO-KW 1 
systen however, ten to fifteen times 1 cay 
nay | transmitted i I 
ystem 1 ible ure isually o such 1 le 
liametet hat o Vv one ) em De ta | 1 du 
For high tension lines and for importa low tensio f 
involving large amour of power, where a superio i 
stru yn is desired, a line cons ng of round bore g 
jucts laid in tiers, with e betwe 10 ) 
tal ducts, as shown in Fi repre nt, i t 
lieved, the very highest truction possib 1 
this date 
A comparative estimate of cost of this constru 
ind the present standard square du assu 
dentical conditions d taking only 6-« und 12-duct 
sections, gives 22 cts. and 16.4 cts. per oot ) 
square bore, and 23 cts. and 17.6 ct per duct-foo 
the round bore. This small additional cost would ofte 
be more than justified on the important lines of a rz 


system 
DUPLEX 


CONDUIT CONSTRUCTION 


of the cables on an extensive system it I practice 
to have as many routes as possible, so as to minimiz 
effect of burnouts i! nterrupting the ervice W here 
practicable, heavy conduit run re subdivided and bu 
urt ) yn tree nd par A », a tl na 
rou ) $s po b rt volves a 
1dd mal expense s vo 12-du 1 liff 
t Ww l Ort mo or x iV ) ‘ 
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ost, what is styled the duplex construction will be 


found desirable This consists simply in dividing the 
onduit into two sections separated by a substantial ver- 
2 


tical barrier of concrete 
Where the duct 
‘reased to 6 


trained on opposite walls of the 


This 
enter the manholes this 
or 8 ins., and the 


manhole 


may be about 3 ins 


spacing 





cables may be 
The additional 
expense about ™%-ct. per duct-foot on a 24- 


duct 


amounts to 

conduit 
LATERALS.—The 

overhead system and the 


connections at intervals between the 


underground system of a street 


railway are made by means of taps or laterals extending 


from a manhole through a suitable duct up to the over- 
head conductor on the pole An apparent cause of fail- 
ure electro] 3, the effects of which are often found 

nds of the iron pipe through which the lateral 








are made For the vertical portion upon the 
there appears to be nothing better than iron pipe 
run from the manhole to the pole may be of 
3-in. sewer pipe or 3%-in. standard duct 
FIREPROOF SHELVES IN MANHOLES.—Sheet steel 


has been used for shelves in 


found 


manholes, but 
the metal is thick 


it has been 


that if to give a rea- 


enough 








s ble degr o the cutting and fitting is diffi 
ult and expen ‘ase of a severe burnout the 
steel, because o good conducting qualities and rela 
vely low melting point, tends to spread and augment 
the trouble rather than localize it 
The upper part of Fig. 5 shows a shelf construction 


that is less expensive more flexible, and with the metal 


parts entirely covered with cement, so that it is a com 
bined shelf and barrier The wire mesh may be had ir 
rolls and in be easily cut and fitted, and any man 
familiar with the use of the trowel can (with a littl 


plasterer’s hair mixed into the cement mortar) readily 
lay these shelves in place Cables are thus effectually 
separated into groups by a substantial horizontal bar- 


rier of fireproof material 


1 


Where only a small number of relatively 


nvolved this 


unimportant 


“ables are , 


degree o 


group of 


‘onstruction gives a 
sufficient 


isolation that is quite For a larger 


more important cables, the split duet construction shown 
of Fig. 5, in addition to the reinforced 
in be used advantageously Split duct 
he wall of the duct as it is ex- 
resses, so that after be x burned it 
» th work whole ece and there 
rou 





ROPER.*—I disagree 1 


vitrified clay the best nor 





onductor of heat and the 
material Recently I 











find I scientific data for comparing concrete with tile 
ecific heat n ] t conduc ty, 1 in resistar 
to h temperature experiments forming th 
bas the several arti s indicated that concrete cor 
I wa 1 poorer heat-conducting material than 
v fied le rt Commonwealth-Edison Co. has had 
an experté 1 burnout that illustrates th 
Mr. Lake spoke of the desirability of getting vitrified 
lay which is free from moisture, because of the diff 


ulties which would be caused by an are or oth 


of heat in the duct or in the 





conduit constru 


freedom from isture 1 o desirahl from the point 
of view of tt freezing of the ground. We had a eas 


where tl lu were iid, as most of our conduits are 
with freez lepth (that is, 30 ins., more or less) of 
the sur eo he street These ducts had a high per 








entage of absorption Some years later we found that 
th onduit w o badly broken that it could not be 
were a series of fractures runnir all 
e like crackle ware It apparently had 


by freezing, although it 
filled hole, it 


structure was considerably weakened and 


and 
and 


had not so 


-ollapsed up the 





sed trouble later 

jucts laid in horizontal rows separated by 
an inch of concrete (Fig. 3), it is very difficult to secure 
uniform thickness in spre 
and to keep the ducts in al 
After the 





a single layer of concrete, 


inement laid 


is excavated, 3 ins. of concrete is laid 


after they are 


trench 


on the bottom, then a layer of ducts, then 1 in. of con- 


rete and another laver of But the workmen will 
inch of 
nothing to 


and the 





lie, resting on an 
with 


alinement 


oncrete which has not 


hold th 


apparently 


ducts in except gravity 


friction on the concrete 

The result is that with that kind of ymnstruction, in- 
stead of getting the expected 3%4-in. opening, it is found 
mpossible sometimes to pull through a 3-in. mandrel 
ind difficult to get a 21 mandrel through. The ques- 


ne of the hardest problems in the 


that 





tion, and our experience is 





ve have le drawing our cables into 314-in 
round-sectio ) e pipe, which is in more accurate 
2 ment, than we have in 3%-in. square-bore vitrified 





*Assistant to the Operating Engineer, 


) Commonwealth 
Edison Co., Chicago 


Occasionally we have had difficulty in drawing cables 


into the tile ducts, and the foremen have brought se 
tions of such into the office which looked as if they 


ables 


had a square section; that is, the ducts would be offset 
in one place so that the cable would be squeezed and 
flattened, and in another place the cable would twist 


offset in 
looks 


corners; not 5% ins 


or the alinement would be the other direction, 


like a square cable 
square, but 2% ins 


resulting in a_ section 
with rounded 


or thereabouts. 


The statement was also made that the square-bore sec- 
tion offers less resistance when two or more cables are 
being drawn ir That is the rever of our experience 











The men on the ground ive actual charge of in 
al g 1eS€ uD Say 1 h large ables (2 to 2% 
s.) are draw i quare ducts with less friction 
ian to e round du he are o ontact being less 

when the ible res ym a flat surface than on a cylin- 

lrical sur é I refers to conduits in which there is 
no difficulty with the offsets noted above 
MR. F. W YARLING.*—In regard to the voids in con- 
m W 1 quare du After Mr. Lake sent us 
heat er asking DY oO 





le with 
1 very small radius on the 
yutside orner we 1 
tempted oO mak som 
usir in old d and filing 





lat such e could be eas 
made but it f th 

lay is run stiff rick 
quiring but a tims 
in the dry room and thus 
reducin € ) roughs 
up or scal yn the r- 





sealing insid re 
mains perf ly smooth 
Of yurse, the inspectors 
might infer that those 
cracks went through 

A well vitrified clay con- 


duit, in its manufacture, is 


burned to a temperature of 


approximately 3,000°. It is 
stand a tem- 
4,000° be- 

Under 


ordinary circum 


supposed to 
perature of about 


fore giving 


way 
usual and 


stances, cement products 
temperature 
hav- 
broken 


reducing 


cannot stand a 
of over 1.800° without 


ing the lime salts 
up and dissipated, 
the cement mass to a con- 
friable as 


With 


dition about as 


soft plaster. this in 


mind, it seems hardly fair 
to accept the single in- 


which Mr 


mentioned 


stance Roper 


is a proof of the 


test. 


riG: 2, 


VIEW OF EXPERIMENTAL CEMENT SHAKER SIEVE 
AT LAFAYETTE COLLEGE. 


A Machine-Driven Cement Sieve.* 

At the last annual meeting of the American 
Society for Testing Materials, Prof. J. M. Porter, 
cf Lafayette College, described a number of the 
different devices which had been installed under 
his direction in the testing his 
college. Among these was the mechanical cement 
shaker-sieve to be used in the testing of cement 
Which is described below. 


laboratories of 


Although the standard specifications most gen 
erally in 


use in this country recommend that 
hand-sieving only be used 
the 
cement, a 
have built 


Which cat 


to determine fine 


ness of number 
of laboratories 
shaker-sieves 

be connected up to power 
and thus 
manual 
of the 


save much 


labor in this 


step 


testing process a 


well as ensure a more 


uniform test for fineness 
The machine devise d 
by Prof. Porter is show! 


in the view in Fig ] 
and in the original de 
were 
the 


the 





Some fe 


sign in 
changes made in 
building machine 


shown in half-ton 


so it does not. entire 

agree With the drawings 
tit consists of tw 
rocker arms supporting a 


ring frame which = sur 


rounds 


IN USE 
and supports t 
sieves and_ receiving 
the 


hinge 


pan. One (the far figures) 


is attached to the ring by a double 


rocker arm one in 


in such 





a manner that the ring may have a rotary mo 
tion in the plane of the arm and also at right 
angles to the same, but no longitudinal move- 


*See description of another type of mechanical cement 
sieve by Prof. T. R. Lawson in Engineering News, De 
30, 1909, p. 728. 








: ra DETAILS OF LAFAYETTE COLLEGE CEMENT SIEVE FOR 
Zo. 7 TESTING CEMENT AS ORIGINALLY DESIGNED. 





ct e 


vation 
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nent The other rocker supports the opposite 
side of the ring by a short shaft projecting 
through a ball which forms part of a ball and 
socket bearing, thus allowing rotary as well as 
longitudinal motion The two rocker arms are 
driven by means of short connecting rods at- 
tached to cranks having different throws, the 
near one being 1% ins, and the far one 2 ins. 
The far crank is set with about SO° angular ad- 


vance, 
The driven by belt as 
Mig. 1, at 170 fr. p. m 


apparatus is shown in 


and accomplishes results 
in about one-third of the time required by hand. 


The 


apparatus shown is only an experimental 
one and it is hoped that some improvement can 
be made in the next one that is built. Prof. 


Porter 


follows: 


that he has in mind changes as 
to rotate the sieves about their own ver 
shorten the connecting rods and 
add another set of rocker arms and sieves to the 
right of the shaft, from the 


cranks. 


states 


tical axis, to 


driving them same 


2 


An Electric Freight Locomotive for City 
Lines.* 


design of electric 
the General 
companies, of 


A new 
made 


locomotive has been 
Electric and American 
Schenectady, N. Y. 


Development Co., of Brooklyn, 


by 
Locomotive 


for the Transit 


New York City, to be used for switching and 
freight service over the lines of the Brooklyn 
Rapid Transit Co. The Transit Development Co 
was organized to hold title to real estate and 


other property needed for the street-railway ser- 
vice, to power and to do maintenance 
and repair work of all the systems of the Brook 


Rapid Transit Co 


sel] the 


lvn 


It is reported that the increasing and peculiar 
demands for freight service over the Brooklyn 
lines has made necessary a switching locomotive 
with special features. The collection of heavy 
freight from terminals and docks, and the oc- 


asional short sharp grades encountered along 


the 
while 


water front, have necessitated a 
the 


factories as 


heavy type. 
and 
and 


such 


freight to 
South 


distribution of shops 
far distant as Brooxlyn 
and the that 
shall not interfere with passenger service 
have made it essential that the locomotive should 
be worked at high To fulfill all these 
was necessary that higher power 


Coney Island, requirement 


service 


speed. 


requirements it 


motors be installed than would be used for or- 
dinary switching service. 
The general appearance of the new design is 


that of the familiar electric switching locomotive 


with center cab and sloping end compartments. 
The trucks are similar to the standard two-bar 
equalizer type built for the Brooklyn elevated- 
road motor cars; all the wearing parts are in- 
terchangeable except springs, equalizers and 
parts necessarily heavier to bear the increased 


loads. 


The locomotive platform is built up of longi- 


tudinal sills of 10-in. channels extending the 
whole length and is fitted with cast-iron end 
frames and heavy built-up bolsters, of 17 % 


riveted to 
are attached to the 
center sills and end frames for greater rigidity 
The draft rigging consists of M. C. B. 
with 5 shanks. The whole 


1-in. castings 


them. 


plates with center-pin 
Drawhead castings 


couplers 


d-in. platform is 


squared and braced by heavy floor plates ex- 
tending the whole width of the locomotive and 
riveted to the longitudinal sills. The locomo- 
tive has been designed for a weight of 55 tons 


and, as ballast has been required to bring it up 
to this weight, 10 2-in. bars run the whole 
length of the platform, notched over the bolster 
plates, and bolted to the longitudinal sills. The 
main operating cab is in the center of the plat- 
form with auxiliary end compartments and side 
platforms extending out toward the ends of the 


locomotive. This type of cab gives an extended 
view to the operator in all directions from his 
operating seat and on this account has been 
used instead of the box iype used on previous 


Brooklyn Rapid Transit locomotives. The auxil- 


*From information supplied by the General Electric 
Co., Schenectady, N. ¥, 





iary 





compartments contain sand boxes, air ir, a local, bound from Bluffton for Fort Wayne. The 
reservoirs, rheostats and contactors. other car was a limited carrying no passengers. The 
There are four commutating-pole motors, each collision occurred on a sharp curve, on which the view 
rated to develop 225 HP. for one hour without 22¢a¢ was cut off by a grove of trees at the concay 
overheating. <A tractive effort of 27,500 lbs. can eo a er eee see 
be secured at 7 mi. per hr. or 16,880 Ibs. at 20 preclcoslonee dh abetting os wore a oe ee 
’ : - telescoped together for about half their length r 
mi. per hr. or 6,000 Ibs. at 30 mi. per hr. This ind to the fact that the local car was fully loaded 
ensures a, 5)0Q0-ton train being pulled up a 2% arrying about 60 passenger may iscribed th 
grade or hauled on a level at 30 mi. per hr unusually large list of fatalities he accident is 
maximum speed. iscribed by railway officials to disreg of meet 





orders on the 
Both 


The 
tiple-unit’’ 


control is a part of the motorman of the limited car 


fore the crash and escaped 


feature. A ‘“mul- 


furnished 


distinctive 


system has been providing motormen jumped be 


: : 7 with severe injuries 

three motor groupings with a total of 18 steps. ee ident { } f th 

cs ; 5 : E : : ery similar acciden Sept 2 ym =the ine of the 

Seven with all four motors in series, six for Indiana Union Traction C a » mil th of T ) 
Indi I actior oO wo miles nortl f pton 

series—-parallel <« ive rj a} rej ar : : 

series-parallel and five with all motors in paral- Ind., killed six persons and injured twelve others A 


lel. Such a three-speed control is demanded by 


south-bound freight met a north-bound limited passe! 
the conditions of service when a high speed is ger car on a curve \ he Kingsland accident, the 
required for level running with through freight view ahead at the curve was obscured by a clump of 
ind an economical low speed is needed for heavy ree rhe accident is ascribed to overrunning of meet 
switching work. ‘Three-speed control has been 1g orders by the freigh Both motormen escaped by 
: ° Jumper 
used previously on locomotives for heavy railway are 
. 5 ' r an oe 

service, but has not been generally required upon : a a . 

; : si A FLIGHT OVER THE ALPS, at Simplon Pass, was 
electric roads. The type of control required for i ‘ * : 99 ; 1 
I 2 ; x < : : made Dy Geo Chavez sept “ad with a monoplane 
el ctric -locomotive service differs from that for flyer. He intended to fly from Brig to Milan but in 
ordinary car service, with varying load on the descending at Domodossola, Italy he machine collapsed 
driving wheels, in that it must be arranged to 30 ft ibove ground rushing him under the engin 








work the motors as close as safely possible to He was so badly injured that he died on Sept 

the slipping point of the wheels throughout the An aviator, named Poillot, was killed at Carlas, 
entire range of acceleration without sudden France, on Sept. 25, while making a flight with one 
fluctuations of tractive effort. In the present oe - . ee u reported that the cloth 
case it is stated that the large number of steps oe a ee nt ee 


and the rheostat divisions have been very care- 


; 7 CHOLERA IN 
fully designed and proportioned to the weight of 


RUSSIA is showing a decided decline 


of late \ press despatch from St. Petersburg, dated 
the locomotive. Also, the transfer from one com Sept. 23. states that available figures showed a total of 
bination of motors to another has been arranged 191,076 cases, with 88,716 deaths in Russia, thus far thi 


in connection with the rheostat steps so as to year New areas were being invaded It may be added 


secure a uniform gradation of tractive effort that press despatches from other parts of Europe 
i f ] show thi the disease h een gaining some oothold 

throughout the entire range of control. how that the disea as been gaining some foothold 
Controllers outside of Russia, ch n Italy, it would appear. Ger 





are placed at the engine-runner’s 











seats in diagonally opposite corners of the cab ee: See see rnage ower saielg oe 
; be : 5 ; tries of northwester Europe seem to have been k 
Third rail shoes are provided for use on the ele ractically free from the disease 
vated lines; there are two complete trolley poles 
designed to be used simultaneously against the THE SERVICES OF A NAVAL ARCHITECT 
Same overhead wire to limit the current at each wanted by the city of Portland, Ore., to prepare plan 
point of contact with the overhead circuit pecifications and estimates, and to superintend the 
The following table gives the principal dimen- truction of a steel fire boat “to cost approximately 
sions of the locomotive $125,000."" ‘“‘Sealed proposals’’ will be received by “A. L 
jarbur, City Auditor of Portland, Ore until Oct. 13, 
Number of motors........ wteeeegeee ‘5 a 1910 
Gear ratio 3.37 
Number of ~ npc 
ee meshes in. WHAT IS PHILADELPHIA DOING? This very pert 
Rigid oieel hase eee ee nee eee as nent question for Philadelphia or any other city is to 
Length inside knuckles x1 ft. 1 in be answered in the case of Philadelphia by a series of 
main x ft 1ddresses to be delivered at 14 Saturday luncheons and 
27 f . 


one evening meeting of the City Club of Philadelphia 


116.000 Ihe 





27,500 Ibs. luring the coming months The water and milk sup 
7 m. per hr ! health, streets, park, lighting, educational, and 
wther departments of the city wil ill be passed in 
4 12-IN. RIFLE BURST at the forward turret of the review, as will also transportation facilities by land and 
U. S. Battleship ‘‘Georgia’’ Sept. 23 during target prac waté The closing subject on the list is city plan and 
tice off the Virginia Capes The gun burst at a point levelopment which has been made broad enough to in 
irgini: pes g I at a poin 
near the muzzle, outside the turret. and no one wa lude consideration of almost all the agencies affecting 
jured the general plan and future of the city The outline 
+ - ff the various topics named shows that each one of 
SPREADING RAILS are designated 1 ' a hem will be considered under the general sub-headings 
. th NG t a are designatec n press reports 
, hi . . of Functions, Public Agencies, and Private Agencie 
as the cause of a wreck on the Chicago & Erie R. R yf Functio ) t 
" = ? theea e« - ics e > f b- 
Sept. 21 about nine miles west of Lima, Ohio. One pas Each one of these sub-top has been further ee 
senger was killed and 25 injured The tenia. wan dant divided. It may thus be seen that by careful formula- 
seng é ill ‘ 2: red. i I as eas : ; 
: . ‘ ' tion of the method of treatment of each subject to be 
bound passenger No. 4 The accident took place on a . 8 ; ’ 
considered, the season's program will have a unity o 
curve where the tracks had been recently raised a few , j ‘ a : 
inche The baggage ir and four day coach - treatment which could not otherwise be expected. 
ches ages Ce ant ay coaches wer 
) a tae 
overturned, while two Pullman cars at the rear of the 


AMENDED SEWAGE DISPOSAL PLANS of the City 
of Rochester, N. Y., have approved by the State 
Health. The engineering reports 


the 


a 


A COLLISION IN AUSTRIA Sept. 20 wrecked two ex- 


train stayed on rails. 


been 


Department of various 





acd - connected with the return of these plans to the city 
press trains near Rottenmann Eleven persons were E ; ts 
. ox hor authorities of Rochester for amendment were abstracted 
killed and 25 others injured : : as a 
at length in our issue of Aug. 11, 1910, p. 157. The 
o> " 
principal change demanded by the State Department of 
AY WRECK WH . - WwAw Cont 
A RAILWAY WRECK NEAR CLAYTON, KAN., Sep Health was an increase in the capacity of the settling 
92 } “*hiecag vk le Ia el > , ve 2 
23 ) the Chicag slan r < ausec - 
, on th hicago, Rock Island & Pacifie Ry., caused basins, or, more properly, the grit chambers A ppar- 
the 6G > © ¢ t ini , ¢ h . 
the deaths of 16 persons and the injury of a dozen others mit in the belief that this capacity could not be in 
> yreck raj r9e y OF fr fons: Vitw e f 5 
SRR WERE TS WHS Te Be ee Maes Ry, Oe creased without destroying the real purpose of the grit 
ty ) _— t 895 > te acres % acerihine tt} R _ 1 r } 
in Denver a ee BOPOTtS GErCe ID AACrIINE Ue hambers, the consulting engineer, Mr. Emil Kuichling 


accident to a washout caused by a cloudburst, but there 














M. Am. Soc. C. E., of New York City, added a second 
is some divergence as to details. According to one ac- set of settling basins which in their entirety have dou- 
count, a 60-ft. trestle was carried away, while another bled the settling capacity of the original grit cham- 
has it that a thousand feet of track was washed out at bers. In other words, the total settling capacity will be 
ae three times as great as was originally proposed, but by 

oe oo making the additional basin independent of the 
A BUTTING COLLISION OF TROLLEY CARS near chambers the function of the latter will not be destroyed by 
Kingsland, Ind., Sept. 21, on the Fort Wayne, Bluffton so increasing their capacity as to detair nsiderable por 
& Marion Ry. (operated by the Fort Wayne & Wabash tions of organic matter For the screens of 1/10-in 
Valley Traction Co.) killed outright 49 persons and nominal mesh, proposed or y, others of % mesh 
seriously injured nine or ten others, one of whom will be substituted. The net result of the changes in 
has since died. The killed and injured were all in one the plans which, we understand, include some minor 
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Engineering Societies. 


COMING 
AMERICAN STREET 
ASSOCIATION 
Oct. 10-14 Annual convention at 
Secy H. C. Donecker, 29 West 
City 
AMERICAN 

MENTS. 
Oct. 11-14. Annual 
P. Folwell, 23% 


RAILWAY 


MEETINGS. 


AND INTERURBAN RAILWAY 
Atlantic City, N. J 
o9th St., New York 
SOCIETY OF MUNICIPAL IMPROVE 
convention at Erie, Pa 
West 39th St., New York C 
SIGNAL ASSOCIATION. 
Oct. 11-15 Annual meeting at Richmond, Va. 
C. C. Rosenberg, Bethlehem, Pa. 
AMERICAN ELECTROCHEMICAL 
Oct 13-15. Annual 
Jos. W. Richards, 
hem, Pa. 
AMERICAN RAILWAY 
SOCIATION 
Oct. 18-20. Annuai convention at Denver, Colo.’ Secy., 
C. A. Lichty, Chicago & Northwestern Ry., Chicago, 
Ill. 
AMERICAN GAS INSTITUTE. 
Oct. 19-21. Annual meet at 
A. B. Beadle, 29 West 39th St., New York City 
AMERICAN INSTITUTE OF MINING ENGINEERS. 
Oct. 21-Nov. 15 Canal Zone meeting. Secy., R. W 
Raymond, 29 West 39th St., New York City. 
ILLUMINATING ENGINEERING SOCIETY. 

Oct. 24. Annual convention at Baltimore, Md. Secy., 
P. S. Millar, 29 West 39th St., New York City. 
NATIONAL ASSOCIATION OF RAILWAY COMMIS- 

SIONERS 
Nov. 15. Annual meeting at 
Wm. H. Connelly, 
Washington, D. C. 
AMERICAN RAILWAY ASSOCIATION 
Nov. 16 Semi-annual meeting at St. Louis, 
W. F. Allen, 24 Park Pl., New York City. 
SOCIETY OF NAVAL ARCHITECTS AND MARINE EN- 
GINEERS 
Nov. 17-18. Annual! meeting at 
W. J. Baxter, 20 West 39th St., New York City. 
NATIONAL SOCIETY FOR THE PROMOTION OF IN- 
DUSTRIAL EDUCATION. 
Nov. 17-19. Annual convention at 
James C. Monaghan, 20 West 
City. 
NEW JERSEY SANITARY ASSOCIATION, 
2-5 Annual meeting at Lakewood, N. J. 
J. A. Exton, 75 Beech St., Arlington, N. J. 
AMERICAN SOCIETY OF REFRIGERATING 
NEERS. 
De 5-6 Annual 
W. H. Ross, 154 
AMERICAN 


De 6-0). 


Secy., A 
ity. 


Secy., 


SOCIETY. 
meeting at Chicago, Il 
1 


° Secy., 
Lehigh University, 


l 
h Bethle- 


Sout 


BRIDGE AND BUILDING AS- 


New York City. Secy., 


Washington, D. C. 


Secy., 
Interstate Commerce 


Commission, 
Mo. Secy., 
New York City. Secy., 


Mass. 
» New 


Boston, 


f4th St. 


Secy., 
York 


Secy., 


ENGI- 
meeting at New York City. 
Nassau St., New York City. 
SOCIETY OF MECHANICAL ENGINEERS. 
Annual meeting New York City. Secy., 
C. W. Rice, 29 West St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
Dec. 7-9 Annual meeting at New York City. 
J. C. Olsen, Polytechnic Institute, Brooklyn, 


eecy., 


outh 


Secy., 
a 
LAKES-TO-THE-GULF DEEP WATERWAY ASSO 
CIATION.—The fifth annual will be held at 
St. Louis, Mo., Nov. 25-26 TI secretary is Mr. Thos 


2 I i 
wo New Bank of Commerce Bldg., St. 


eonvention 


H Lovelace, 

Louis, Mo. 
ENGINEERS’ 

VANIA.—At the 


SOCIETY OF 


regular 


WESTERN 
monihly 


PENNSYL- 
meeting of Sept. 20, 
papers were presented on 
Frederick E. Field, M. 
Concrete,’’ by J. D. 
CHICAGO 
union of the 
at the 
February, 
2919 


“Contraciors’ Plants,’’ by 


Am. Soe. C. E., and ‘‘Forms for 
Stevenson. 
ARCHITECTURAL 
members of 


SKETCH 
this club, 
time of the Chicago World's 
1911 The 
Flournoy St., 
AMERICAN 

ASSOCIATION. 


the 20th 


CLUB.—A re- 
was organized 
held in 


Schaefer, 


which 
Fair, is to be 
tary is Mr. C. H. B. 
Chicago, Il. 

RAILWAY BRIDGE 


Subjects for 


secre 


AND 
report and 
Denver 
(The 
chairman of the 


gned.) i 


BUILDING 
discussion at 
Colo., Oct. 18-20, 


given 


annual 


are announced as 


‘onvention at 


follows: name afier each 
committee to 
Protection of 


methods of 


subject is that of the 
which the subject is ass em- 
restoring 
Vicksburg, Miss. ; 
culverts from pulling apart 
in soft ground, and how best to repair them when pulled 
apart, A. A. Page, Wilmington, Mass.; (3) Reinforcement 
and waterproofing of construction, 
Cc. W Arrangement of rail- 
way small towns, C. H. 
Fake, Best method of determining 
proper dimensions of openings for waterways, W. T. 
Main, Chicago, Ill.; (6) Best method of obtaining eleva- 
tion on curves on bridges and trestles, J. P. Snow, Bos- 
on, Mass.; (7) Best method of bridges, I 
F. Stern, Ill.; (8S) The and prac- 
icability of wire glass in roundhouses, shops and station 
buildings, E. E. Wilson, New York; (9) The best style 
and dimensions of hoops for water tanks of 450,000 to 
100,000 gals. capacity, F. E. Weise, Chicago, Ill.; (10) 
Plans for fireproof oil houses for storing large quantities 
of oil at prineipal terminal stations, G. W 
Cal. 


bankments against urrents and 


same when Lofius, 


washed out, E. L 


(2) How to prevent iron pips 


concrete in 
Pittsburg, Pa.; (4) 
and platforms for 
Bonne Terre, Mo.; (5) 


railway 
Richey, 
buildings 


numbering 
economy 


Chicago, 


Rear, San 


Francisco, 





